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ENVIRONMENTAL  PROTECTION 
AGENCY 
[40CFRPart  52] 

[FRL  438-2) 

STAGE  II  GASOLINE  VAPOR  RECOVERY 

Proposed  Decision,  Amendments,  and 
Test  Procedure 

This  notice  announces  the  Administra¬ 
tor’s  proposed  decision  on  gascdine  sta¬ 
tion  vapor  recovery  for  eight  air  quality 
control  regions.  The  current  regulations 
requiring  90  percent  recovery  of  vapors 
emitted  diuing  vehicle  refueling  did  not 
precisely  define  the  degree  of  control  re¬ 
quired  nor  did  they  set  forth  test  pro¬ 
cedures  hy  which  compliance  could  be 
determined.  The  proposed  amendments 
substitute  more  precise  mass  emission 
standards  for  the  percentage  require¬ 
ment  and  provide  test  procedures  to  in¬ 
sure  that  emission  standards  will  be  met 
by  candidate  systems.  The  proposed 
amendments  require  that  large  facilities, 
which  account  for  56  percent  of  the  gas¬ 
oline  piunped,  and  certain  new  or  modi¬ 
fied  facilities  meet  an  emission  limitation 
of  0.4  gram  per  gallon  of  gasoline  dis¬ 
pensed.  TTie  amendments  set  a  somewhat 
lenient  standard  for  smaller  stations  and 
exempt  facilities  witti  very  small  vohunes 
of  gasoline  pumped.  Finally,  the  spillage 
restrictions  in  the  current  regulation  are 
being  relaxed  to  a  small  degree. 

In  order  to  allow  adequate  lead  time  for 
fmther  development  activities  of  vapor 
recovery  system  manufacturers,  plus 
certification  testing  of  systems,  the  in¬ 
terim  dates  in  the  current  regulations 
are  being  changed.  Control  plans  from 
owners  of  service  stations  for  installation 
of  Stage  n  systems,  involving  recovery  of 
vapors  from  vehicles,  will  be  due  Decem¬ 
ber  1,  1976,  with  final  compliance  re¬ 
quired  by  May  31, 1977.  Manufacturers  of 
systems  will  have  to  receive  certification 
of  performance  capabilities  before  De¬ 
cember  1. 1976,  in  order  for  their  systems 
to  be  available  to  owners  of  service 
stations. 

Stage  n  vapor  recovery  regulations  (as 
well  as  several  other  hydrocarbon  control 
measures)  for  AQCR’s  in  Texas  have 
been  affected  by  the  decision  of  the 
Uhlted  States  Court  of  Appeals  in  Texas 
vs.  EPA,  499  F.2d  289  (Fifth  Circuit  1974) . 
Stage  n  vapor  recovery  regulations  for 
the  affected  AQCR’s  in  Texas  will  be  pro¬ 
posed  in  the  revision  to  the  Texas  Trans¬ 
portation  Control  Plan  (TCP)  and  are 
not  part  of  this  proposal. 

In  a  recent  decision  of  the  U.S.  Court  of 
Appeals  for  the  Fourth  Circuit,  the  Court 
remanded  the  vapor  recovery  regulation 
in  the  Baltimore  plan  to  EPA  for  fiuiher 
consideration  in  light  of  EPA’s  an¬ 
nounced  Intention  to  provide  further 
guidance  as  to  the  devices  that  will  be 
approved  as  complying  with  the  regula¬ 
tion.  There  is  no  question  of  the  neces¬ 
sity  for  maximum  hydrocarbon  control 
in  the  Baltimore  AQCR,  and  the  guidance 
regarding  vapor  recovery  devices  is  con¬ 
tained  in  today’s  proposed  amendments. 
Therefore,  this  notice  constitutes  a  re- 
prcposal  of  the  viqx>r  recovery  regula¬ 
tion  for  Baltimore  remanded  by  the 


Court  The  proposed  Baltimore  regula¬ 
tion  win  be  promulgated  along  with  the 
amendments  to  the  other  plans  upon 
completion  of  this  rulemaking. 

Background 

In  the  formulation  of  Transportation 
Control  Plans  in  mid-1973,  it  became 
evident  that  in  many  areas  every  avail¬ 
able  hydrocarbon  control  means  had  to 
be  implemented  if  the  national  ambient 
air  quality  standard  for  oxidants  was  to 
be  attained  by  1977.  This  meant  that 
stationary  sources — representing  25  to  35 
percent  of  hydrocarbon  emissions  in  most 
areas — had  to  be  controlled  along  with 
the  motor  vehicle.  Gasoline  marketing 
controls  were  incorporated  into  TCP’s 
because  the  sources  released  significajit 
fractions  of  the  AQCR  hydrocarbon  bur¬ 
den  and  because  control  technology  was 
more  cost  effective  than  most  other  avail¬ 
able  strategies.  (Current  uncontrcdled 
emissions  from  gasoline  transfer  opera¬ 
tions  are  about  6  percent  of  hydrocarbon 
emissions  in  typical  affected  AQCR’s. 
The  range  of  uncontrolled  emissions 
within  the  eight  affected  AQCR’s  is  3  to 
16  percent.  Two-thirds  of  these  emissions 
are  attributable  to  terminal  operations 
and  filling  of  storage  tanks  (Stage  I)  at 
service  stations  while  the  balance  of  the 
uncontrolled  emissions  emanated  from 
the  fueling  of  automobiles  (Stage  II). 
Gasoline  marketing  emissions  are  11 
percent  <rf  the  needed  hydrocarbon  re¬ 
duction  in  a  typical  AQCR  and  account 
for  up  to  25  percent  of  stationary  soiurce 
emissions.  Uncontrolled  emissions  from 
Stage  n  operations  are  approximately 
equivalent  to  hydrocarbons  that  will  be 
released  from  the  tailpipes  of  v^cles 
meeting  1977  Federal  standards.  ’Thus,  if 
gasoline  marketing  losses  were  not  con¬ 
trolled.  they  (Stage  I,  Stage  n,  and  termi¬ 
nals)  ^ould  become  6  to  30  percent  of 
hydrocarbon  emissions  in  1985  and 
eventually  would  represent  tonnages  2  to 
4  times  greater  than  motor  vehicle  ex¬ 
haust. 

In  view  of  this  situation,  EPA  promul¬ 
gated  Transportation  Control  Plans  in 
1973  and  1974  which  required  a  90  per- 
c^t  reduction  in  gasoline  vapors  dis¬ 
placed  during  the  filling  of  storage  tanks 
(Stage  I) .  Similarly,  the  emissions  from 
fueling  of  vehicles  (Stage  11)  were  also 
required  to  be  reduced  by  90  percent. 
Implementation  of  Stage  I  regulations 
has  moved  ahead.  The  implementation 
of  Stage  n  regulations,  on  the  other 
hand,  has  been  delayed  by  controversies 
over  the  effectiveness  of  control  tech¬ 
nology  and  by  the  need  to  clarify  the 
Intent  and  degree  of  control  required  by 
the  regulation. 

The  Stage  n  regulations  were  incor¬ 
porated  into  the  Transportation  Control 
Plans  for  12  AQCn’s  including  two  inter¬ 
state  ACQR’s  (New  Jersey-New  York- 
Connecticut,  National  Capital)  and  ten 
Intrastate  AQCR’s  (Baltimore,  Boston, 
Denver,  Los  Angeles,  Sacramento  Valley, 
San  Joaquin  Valley,  Hoiiston-Galveston. 
Dallas-Fort  Worth.  San  Antonio,  and 
El  Paso-Las  (huces- Alamogordo) .  In  ad¬ 
dition,  similar  vehicle  fueling  regulations 
were  enacted  by  San  Diego  County,  the 


San  Branelsco  Bay  Area  Air  Pollution 
Control  District,  and  the  District  of  Co- 
hnnbfe,  and  are  being  enacted  in  Massa- 
diUBetts  and  Colorado. 

These  revisions  were  prepared  in  order 
to  more  larecisely  define  the  degree  of 
control  required  by  Stage  n  regulations 
and  to  provide  testing  and  certification 
iR'ocedinres. 

(Tuskent  Control  Technology 

As  the  courts  have  recently  stated. 
Clean  Air  Act  regulations  are  not  neces¬ 
sarily  limited  to  the  degree  of  control 
achievable  with  technology  already  in 
existence,  particularly  when  section  110 
is  involv^.  It  is  proper  and  sometimes 
essoitial  that  standards  be  set  which  re¬ 
quire  the  development  of  new  technology 
or  improvonent  of  existing  technology, 
along  with  adequate  lead  time  for  the 
accomplishment  of  the  tasks  and  sanc¬ 
tions  for  failure  to  comply  or  to  con¬ 
tribute  to  the  development  of  the  tech¬ 
nology.  If  technological  problems  cannot 
be  overetmie,  the  Act  provides  for  exten¬ 
sions  upon  a  showing  of  adequate  efforts 
by  those  affected  to  solve  the  problems. 
’The  overriding  consideration  in  the  set¬ 
ting  of  standards  is  to  be  the  attainment 
of  the  health-based  primary  ambient  air 
quality  standards. 

Some  of  the  current  “vacuum  assist’’ 
systems  with  “secondary  recovery’’  have 
already  shown  the  potential  of  attaining 
emission  levels  of  0.4  gram  per  gallon 
(gpg)  (90  percent)  in  limited  field  tests. 
Some  of  the  tests  of  the  “balance”  sys¬ 
tems  have  shown  the  potential  of  attain¬ 
ing  a  0.8  gpg  (80  percent)  standard.  It 
is  expected  that  manufactm'ers  of  these 
systems  will  make  further  improvements 
and  that  new  eoncepts  or  “hybrids”  will 
also  come  <m  the  scene  during  the  lead 
time  that  is  being  provided. 

The  balance  system  depends  upon  the 
diaqJacement  of  air  and  hydrocarbon  va¬ 
pors  as  a  result  of  pumping  gasoline  into 
the  automobile  fuel  tank.  Pressure  in  the 
tank  created  by  the  Incoming  fuel  forces 
vaprnw  out  to  the  atmosphere  under  cur- 
rmt,  uncontrolled  conditions.  The  con¬ 
cept  of  the  balance  system  is  to  provide 
an  alternative  route  for  the  vapors — 
throuidi  a  vapor  return  hose  to  the  im- 
derground  storage  tank  where  it  replaces 
the  liquid  gasoline  which  is  pumped  to 
the  v^lcle.  Most  of  the  vapor  is  con¬ 
served  and  converted  to  liquid  product. 
Potential  points  of  leakage  with  the 
balance  system  are  (1)  the  vehicle  vent. 
(2>  the  storage  tank  vent,  (3)  the  auto¬ 
mobile  fill  neck/flU  nozzle  interface,  and 
(4)  any  unforeseen  leaks  in  -the  system. 
AutomoMIes  produced  since  1970  are 
equipped  with  carbon  canisters  which 
eliminate  losses  through  the  vehicle  vent. 
The  bulk  of  hydrocarbon  emissions  are 
released  at  the  automobile  fill  neck  and 
to  a  lesser  degree  at  the  storage  tank 
vent. 

The  vacuum  assist  system  adds  two 
features  to  the  balance  concept;  namely, 
a  bkrwer  irtilch  develops  a  suction  at  the 
nozzle/fill  neck  interface  and  a  proces- 
dng  imlt  to  recover  or  otherwise  reduce 
hydrocarbon  emissions  to  the  atmos¬ 
phere.  The  purpose  of  the  blower  is  to 
influoice  dl^lsieed  vapors  to  enter  the 
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vapor  return  line  rather  than  leak  to 
the  atmosphere.  The  vacuum  assist  sys¬ 
tems  depend  to  some  degree  on  an  influx 
of  additional  air  caused  by  the  “vacuum 
sweeper”  characteristics  of  the  system. 
(Vapor  growth  and  vapor  shrinkage  can 
also  be  caused  in  vehicle  fueling  by  dif¬ 
ferences  in  temperature  and  volatility 
between  dispens^  gasoline  and  residual 
gasoline  in  the  vehicle  tank.)  The  proc¬ 
essing  unit  condenses,  absorbs,  adsorbs, 
or  incinerates  excess  hydrocarbon  va¬ 
pors  which  are  not  retained  in  the 
storage  tank.  Those  systems  employing 
condensation  principles  conserve  most 
of.  the  vapors  and  convert  them  back  to 
liquid  product. 

Frequently,  activated  carbon  is  used 
to  adsorb  the  vapors  and  the  carbon  is 
regenerated  “on-site”.  One  commenter, 
a  manufacturer  of  activated  carbon,  has 
proposed  an  “off-site”  regeneration 
scheme  whereby  carbon  canisters  are  re¬ 
placed  periodically  and  regenerated  at 
a  central  location.  The  Administrator 
has  found  no  clear  preference  for  on-site 
or  off -site  regeneration  systems.  Either 
approach  probably  could  satisfy  the 
more  stringent  emission  limit  of  0.4  gram 
per  gallon  if  designed  and  operated  prop¬ 
erly.  Viability  in  the  market  place  will 
depend  on  costs  and  services  offered  by 
vendors  of  competing  technology. 

Besides  off-site  carbon  regeneration, 

A  number  of  Arms  are  attempting  to  de¬ 
velop  and  market  Stage  n  control  sys¬ 
tems  which  are  more  effective,  less  costly, 
or  less  complex  than  existing  designs. 
Some  of  these  processes  may  be  marketed 
prior  to  the  compliance  date  and  provide 
significant  advantages  over  existing 
technology. 

Recognizing  the  many  imcertainties 
regarding  the  two  control  technologies, 
EPA  solicited  comments  on  19  key  as¬ 
pects  of  Stage  n  service  station  control 
(39  PR  21049,  June  18, 1974)  and  imder- 
took  a  testing  program  of  both  systems. 
Tests  were  conducted  in  San  Diego  and 
the  San  Francisco  and  Sacramento 
areas.  Comments  on  the  Federal  Reg¬ 
ister  notice  were  received  from  42  inter¬ 
ested  parties.  These  Included  15  p)etro- 
leum  marketers,  two  marketing  trade 
associations,  nine  State  or  local  air  pol¬ 
lution  control  agencies,  eight  vendors  of 
vacuum  assist  systems  and  associated 
products,  two  manufacturers  of  vapor 
balance  hardware,  two  technical  socie¬ 
ties,  two  environmental  groups,  a  uni¬ 
versity  professor,  and  a  national  testing 
laboratory.  Many  of  the  comments 
tended  to  fall  into  patterns  depending 
upon  the  commentors’  preference  for 
vapor  balance  or  vacuum  assist  technol¬ 
ogy.  Petroleum  marketers  and  rdated 
trade  associations  recommended  the 
balance  system  and  their  conunents  gen¬ 
erally  reflected  optimism  that  the  sys¬ 
tem  is  effective  and  preferable  to  blower 
assist  technology.  They  stated  that  bal¬ 
ance  technology  is  less  expensive,  sim¬ 
pler,  more  reliable,  safer,  almost  as  ef¬ 
fective  for  hydrocarbon  control  as  blow¬ 
er  assist  systems,  and  over  the  long  haul 
possibly  more  effective.  Comments  frmn 
vacuum  assist  vendors  and  the  San 
Diego  County  Air  P(fllutl(m  Ckmtrol  Dis¬ 
trict  tended  to  support  vacuum  assist 


technology.  Advocates  of  assist  technol¬ 
ogy  contend  that  these  systems  are  much 
more  efBcient,  able  to  handle  excess  va¬ 
por  condltlmis,  made  up  of  components 
of  proven  reliability,  safe,  and  even  >  if 
more  costly  than  trance  systems,  still 
more  cost  effective  than  most  other 
strategies  to  control  hydrocarbons. 
Copies  of  all  comments  and  additional 
supporting  material  are  available  at 
EIPA’s  Freedom  of  Information  OfiSce. 

In  general,  estimates  of  control  efB- 
ciency  of  vapor  balance  systems  by  their 
proponents  ranged  from  81  to  96  percent. 
However,  in  many  cases  supporting  data 
were  not  provided  and  in  others  there 
were  deficiencies  in  the  testing  methods 
such  as  excluding  certain  classes  of  ve¬ 
hicles  or  failure  to  measure  losses  at  all 
possible  emission  points.  Estimates  of 
balance  system  efficiency  by  vacuum  as¬ 
sist  advocates  ranged  from  20  to  75  per¬ 
cent  but  no  data  supporting  the  lower 
figures  were  suppUed.  In  response  to  a 
request  from  San  Diego  Coimty,  and  un¬ 
der  the  direction  of  an  advisory  panel, 
EPA  conducted  efficiency  tests  in  June 
1974  on  both  balance  and  vacuum  assist 
systems;  in  July  and  August  1974  EIPA 
conducted  additional  efficiency  tests  on 
balance  systems  in  the  San  Francisco- 
Sacramento  area.  These  tests  showed  ef¬ 
ficiencies  of  69  percent  and  83  percent, 
respectively,  for  balance  systems  at  two 
stations  in  San  Diego  and  efficiencies 
of  66  percent,  76  percent,  79  percent,  and 
77  percent  for  balance  systems  of  four 
configurations  at  two  stations  in  the  San 
Francisco  and  Sacramento  areas.  The 
report  of  the  San  Diego  tests  indicates 
that  operator  techniques  may  have  some 
influence  on  balance  system  efficiency. 
The  performance  standard  being  pro¬ 
posed  for  smaller  stations  would  be  0.8 
gpg,  or  about  80  percent. 

In  general,  vacumn  assist  proponents 
stated  that  their  systems  would  provide 
90  to  99  percent  efficiency,  while  balance 
system  advocates  generally  stated  that 
vacuum  assists  would  get  90  percent  effi¬ 
ciency.  Again,  however,  the  statements 
were  not  bas^  on  comprehensive  test¬ 
ing  and  the  data  provided  were  not  con¬ 
clusive.  EPA’s  1974  tests  in  San  Diego 
showed  one  vacuum  assist  system  with 
an  efficiency  of  90  percent;  It  was  not 
possible  to  obtain  results  on  two  others 
because  of  malfunctions  which  caused 
leakage.  The  malfimctions  encountered 
are  correctable.  In  addition,  at  least  two 
other  vacmun  assist  systems,  which  are 
now  marketed,  were  not  tested.  The  per¬ 
formance  standards  being  proposed  to¬ 
day  for  larger  stations  and  for  new  or 
modified  stations  would  be  0.4  gpg,  or 
about  90  percent. 

Proponents  of  the  balance  system 
stated  that  their  systems  were  reliable, 
while  vacuum  assist  systems  were  un¬ 
reliable  and  subject  to  breakdown  so  that 
they  would  not  consistently  achieve  a 
90  percent  performance  efficiency  in  ac¬ 
tual  practice.  Vacuum  assist  advocates, 
on  the  other  hand,  stated  that  the 
balance  systems  coifld  not  effectively  re¬ 
cover  hydrocarbons  from  many  filler 
neck  configurations  and  needed  special 
handling  and  techniques  unlikely  to  oc¬ 
cur  under  normal  curating  conditions. 


while  their  own  systems  used  components 
shown  to  be  reliable  elsewhere  and  re¬ 
quired  no  special  operator  techniques. 
EPA  has  surveyed  reliability  throu^  a 
contract  study  in  San  Diego  in  1974.  A 
further  reliability  study  was  initiated  in 
June  1975.  Specific  reliability,  or  “down 
time”  problems  were  Identifl^  in  1974  at 
some  vacumn  assist  service  stations. 
Many  of  the  problems  were  being  cor¬ 
rected  by  the  manufacturers  after  the 
survey  and  none  of  the  reliability  prob¬ 
lems  are  considered  insurmoimtable.  The 
proposed  test  procedure  for  certification 
will  deal  with  reliability  by  (1)  requiring 
that  operating  conditions  during  the 
tests  be  normal,  with  special  Instructlmis 
to  the  operators  dmlng  the  tests  prohib¬ 
ited;  and  (2)  requilmg  a  30-day 
“hands-off”  reliability  period  prior  to 
testing. 

Advocates  of  the  balance  system  gen¬ 
erally  felt  that  the  regulations  should 
exempt  vehicles  with  poorly-mating  fill 
necks  and  those  pre-1970  vehicles  with 
vented  fuel  tanks.  They  pointed  out  that 
pre-1970  vehicle  with  vented  fuel  tanks 
would  not  be  an  important  part  of  the 
vehicle  population  in  the  future.  This  ra¬ 
tionale  does  not  apply  to  vehicles  with 
poorly-mating  fill  necks  because  many 
vehicles  being  manufactured  today  have 
fill  neck  configurations  with  poor  zone 
of  access  for  the  collection  of  displaced 
vapors.  This  situaiton  cannot  be  cor¬ 
rected  in  the  immediate  future  be¬ 
cause  of  lead  times  necessary  to  im¬ 
plement  design  standards.  Proponents 
of  vacuum  sissisrt  systems  generally 
pointed  out  that  the  “vacuum  sweeper” 
principle  of  their  system  partially  over¬ 
comes  the  problem  of  fill  neck  conflgma- 
tion,  and  opposed  exemptions.  The  ad¬ 
ministrator  has  concluded  that  problems 
of  fill  neck  design  should  be  accounted 
for  in  the  recovery  efficiency  requirement 
rather  than  by  exempting  certain  ve¬ 
hicles.  Not  only  is  this  administratively 
much  less  burdensome,  but  it  will  en¬ 
courage  the  development  of  equipment 
tion,  and  opposed  exemptions.  The  Ad¬ 
verse  conditions  of  fill  neck  design.  Such 
capability  will  be  required  over  the  next 
10  years  even  if  regulations  for  stand¬ 
ardized  fill  necks  are  promulgated. 
Therefore,  the  amendments  being  pro¬ 
posed  today  would  delete  the  generally 
worded  exemption  in  the  current  regula¬ 
tions. 

Balance  system  proponents  claimed 
that  their  systems  were  inherently  safe, 
while  vacuum  assist  systems  could  pose 
new  hazards  in  a  service  station.  The 
vacuum  assist  advocates  argued  that  the 
safety  argmnents  had  been  disproved 
and  that  their  systems  would  be  as  safe 
as  balance  sysrte^  and  an  improvement 
over  the  imcontrolled  service  stations* 
environment.  Occupational  Safety  and 
Health  Administration  (OSHA)  regula¬ 
tions  and  the  present  National  Fire  Pro¬ 
tection  Association  (NFPA)  Flammable 
and  Combustible  Liquids  Code  30  require 
listing  (review)  of  service  station  dis¬ 
pensers  and  nozzles  by  a  safety  testing 
laboratory.  In  addition,  NFPA  has  re¬ 
cently  drafted  Tentative  Interim  Amend¬ 
ments  to  C}ode  30  which  establish  certain 
requirements  for  service  station  vapor 
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control  systems  and  require  listing  of 
vapor  processing  systems.  Fire  marshals 
may  require  these  or  other  safety  pro¬ 
cedures.  Safety  problems  are  simply  <me 
among  the  technological  problems  which 
the  Clean  Air  Act  requires  to  be  overc<Mne 
through  private  research  and  develop¬ 
ment.  EPA  will  not  require  the  installa¬ 
tion  of  imsafe  equipment,  but  neither 
will  it  allow  allegations  of  safety  prob¬ 
lems  to  deter  the  control  program  and 
its  sanction  unless  it  can  be  shown  that 
a  good  faith  effort  was  made  to  solve  the 
problems  and  that  it  could  not  be  done. 
This  question  may  well  be  moot  since  the 
vacuum  assist  system  of  one  manufac- 
tiurer  has  recently  received  safety  ap¬ 
proval  from  a  recognized  testing  labora¬ 
tory  in  California  and  other  manufac¬ 
turers  have  submitted  their  systems  to 
various  laboratories  for  approval.  In  ad¬ 
dition,  one  vapor  balance  systan  nozzle 
has  received  approval  and  other  nozzles 
have  been  sub^tted  for  approval.  Issues 
of  safety  are  properly  the  province  of 
OSHA  and  the  local  fire  marshals  and 
nothing  in  EPA’s  regulations  prohibits 
them  from  exercising  their  authority. 

Costs  were  submitted  by  several  com¬ 
mentators.  These  commentators  included 
both  oil  industry  representatives  and 
vendors  of  control  equiixnent.  In  some 
Instances  actual  bids  were  provided  and 
in  others  only  estimates  were  made  avail¬ 
able.  Direct  comparisons  of  costs  for 
vapor  balance  and  Vacuiun  assist  systems 
were  not  feasible  since  none  of  the  com¬ 
mentators  provided  firm  bids  for  the  pro- 
curonent  and  installation  of  both  sys¬ 
tems  at  a  common  facility.  Also  in  most 
instances,  it  was  not  possible  to  separate 
Stage  I  costs  from  those  of, Stage  II. 
Common  practice  was  to  provide  a  firm 
bid  for  either  a  balance  or  assist  system 
and  estimate  the  cost  of  the  other.  In 
some  instances,  only  average  costs  were 
submitted. 

In  goieral,  the  vacuum  assist  pro¬ 
ponents  Indicated  that  some  sysUans 
would  cost  no  more  than  one  and  cme- 
half  times  that  of  a  balance  83rstem.  Ad¬ 
vocates  of  the  balance  systems,  on  the 
other  hand,  contended  that  cost  differ¬ 
ential  would  be  on  the  order  of  2  to  1. 
Based  on  information  received  during 
the  C(Hnment  period  and  subsequent  sub¬ 
mittals,  projections  were  made  of  the 
pot^tlal  capital  costs  required  to  pur¬ 
chase  and  install  vapor  balance  and  vac¬ 
uum  assist  systems  of  various  desiems 
and  configurations  currently  In  use  at 
different  size  sorice  statkms.  These  pro¬ 
jections  are  as  follows : 


StetioR 

Vapor 

Vacuum 

Uirooghput 

babuicc  > 

assist  > 

8,000  gal  pcrino . 

SO, 000  gal  per  mo _ 

150,000  gal  per  mo .. . 

fS. 000-85, 000 

W,  000-18, 000 

6,000-8,000 

11,000-15,000 

7,000-10,000 

12,000-18,000 

I  C«sto  include  b»tb  stage  I  and  stage  II  equipment. 


The  projections  are  expressed  as 
ranges  because  the  costs  of  installing  va¬ 
por  recovery  equiinnent  at  Individual 
stations  will  vary  depending  upon  nu- 
mtf ous  factors.  The  hightf  aid  of  the 
cost  range  can  be  due  to  a  larger  niunber 
of  pumps,  pump  Islands,  and  storage 
tanka,  unusual  Site  Configuration,  local 


labor  rates,  and  the  balance  system  de¬ 
sign  (manifold  or  non-manifold)  or  vac¬ 
uum  assist  unit  selected.  The  cost  esti¬ 
mates  are  applicable  principally  to  com- 
macial  stations  which  operate  two  or 
more  pump  islands.  Other  than  commer¬ 
cial  stations  may  have  higher  or  lower 
costs  depending  on  their  particular  sit¬ 
uation.  EPA  expects  competition,  knowl¬ 
edgeable  purchasing,  and  economies  of 
scale  to  moderate  the  high  ends  of  the 
cost  ranges.  An  example  of  the  benefits 
to  ^  derived  from  these  market  forces 
is  found  in  the  case  of  one  San  Diego, 
California,  operator  of  convenience 
stores.  Utilizing  competitive  procure¬ 
ment  procedures  for  a  number  of  instal¬ 
lations,  the  firm  received  bids  ranging 
from  $3,200  to  $7,000  for  the  installation 
of  vacuum  assist  equipment  at  each  site, 
and  selected  the  lowest  figure. 

One  investigation  conducted  by 
Agency  staff  indicates  that  the  cost  dif¬ 
ferential  between  the  two  systems  may 
be  less  than  that  indicated  by  the  above 
table  in  special  situations.  For  example, 
this  study  indicated  that  the  comparative 
cost  of  equipping  a  30,000  gallon  a  month 
station  with  six  nozzles  may  be  as 
follows: 

Nonmanilolded  balance : ' 

Drybreaks  ($37),  caps  ($13), 
ground  boxes  ($22),  and  risers 
($35)  (3  eacb  at  $107  per  tank) .  $321 


Cut  new  openings  into  tanks 

(3  at  $40  each)  -  120 

Excavation,  fiUing  for  above  <2 

person-days,  $15/h) -  480 

Vapor  pipes  from  each  dispenser 

(450  ft  times  $3/ft) - 1,350 

Install  above  (24  h  times  $20,' 

h,  16  h  times  $16/h) .  480 

lynching,  backfill,  cement¬ 
ing,  et  cetera _  800 

PV  valve  and  vent  float  valve -  35 

Nozzles,  hoses,  flame  arrestors  (6 

at  $145  each) - 870 

Install  above  (6  at  $40 

each)  _  240 

Truck,  compressor,  miscellaneous 

pipefitting  _  800 


Total  - 5,236 

Manifolded  vacuum  assist:  ^ 

Drybreaks,  ciq>s,  ground  boxes, 
and  risers  (3  each  at  $107  per 

tank)  _ _  321 

Cut  new  openings  into  tanks 

(3  at  $40  each) . 120 

Excavation,  fiUlng  for  above 

(2  person-days,  $15/h) _  480 

Vapor  pipes  from  each  island  (150 

ft  times  $3/ft) _  450 

Install  above  (12  h  times  $20/ 

h.  8  h  times  $15/h) . —  360 

Trenching,  backfilU,  cement¬ 
ing,  et  cetera _  535 

PV  valve  and  vent  float  valve _  35 

Noeales,  hoees,  flame  arrestors, 
vacuum  regulators  (6  at  $105 

each _  1, 170 

Install  above  (6  at  $60  each)  _  360 

Truck,  compressor,  miscellaneous 

pipeAttlng  -  200 

VacuTun  assist  unit  (list  price  for 

single  order) _ 3,000 

Alter  vents  and  connect 

unit _  50 

Electrical  installation _  500 

Concrete  pad _  100 

Shipping  -  30 


Total  . . 7,771 


1  Costs  Include  both  Stage  I  and  Stage  n 
equdpment.  ' 


These  costs  are  developed  from  vendor 
price  lists  and  communications  with  in¬ 
stallers  of  vapor  control  equipment. 

In  order  to  assure  that  the  Agency  can 
more  accurately  assess  the  costs  of  pro¬ 
curing,  installing,  and  operating  the 
various  types  of  Stage  II  control  equip¬ 
ment,  the  Administrator  is  hereby  so¬ 
liciting  additional  cost  information  from 
the  general  public,  oil  companies,  manu¬ 
facturers  of  vapor  control  equipment, 
and  other  governmental  regulatory 
bodies.  Responses  should  be  based  on  ac¬ 
tual  installations  and  contain  sufficient 
detail  to  enable  comparative  analysis. 
For  example,  the  station  at  which  the 
equipment  was  installed  should  be  identi¬ 
fied  in  terms  of  number  of  product  tanks, 
pumps  and  pump  islands,  and  through¬ 
put.  Installation  costs  should  be  itemized, 
i.e.,  excavating,  pipie  laying,  nozzle  hook¬ 
up,  and  when  applicable  the  installation 
of  vacuum  assist  components  such  as 
ITT  valves,  flame  arrestors,  as  well  as  the 
processing  unit.  The  type  of  vacuum  imit 
selected,  Includii^  the  throughput  rat¬ 
ing,  or  the  design  of  the  balance  system 
installed  should  be  specified. 

The  three-tiered  regulation  which  is 
being  proposed  would  require  the  great¬ 
est  collection  efficiency  at  large  facilities 
which  release  the  largest  amount  of  hy¬ 
drocarbons.  In  this  respect,  the  regula¬ 
tion  is  similar  to  other  stationary  source 
requirements  such  as  process  weight  reg¬ 
ulations  for  particulates  and  solvent  con¬ 
trol  regulations  applicable  to  surface 
coating,  drycleaning,  and  degreasing  op¬ 
erations.  F^ilities  constructed  or  reno¬ 
vated  on  or  after  September  1,  1976, 
would  also  be  required  to  utilize  the  most 
efficient  equipment.  The  proposed  regu¬ 
lations  do  not  require  control  on  the 
large  number  of  existent  small  stations 
(less  than  120,000  gallons  per  year)  be¬ 
cause  regulation  of  such  stations  would 
place  an  extremely  heavy  testing  and 
surveillance  burden  on  EPA,  State  and 
local  agencies  and  industry  with  a  mini¬ 
mal  reduction  in  hydrocarbon  emissions. 

Description  of  EPA  Abatement 
Program 

In  order  to  assure  installation  of  effec¬ 
tive  systems,  this  notice  sets  forth  a  pro¬ 
posed  test  procedure  wherry  a  manu¬ 
facturer  will  obtain  pre-installation  ap¬ 
proval  of  his  system.  Servk^e  station 
owners  and  <H>erators  will  be  required  to 
submit,  with  the  conti'ifi  plans  currently 
required  by  the  regulation,  evidence  of 
selectiim  of  a  tested  and  approved  system. 
In  this  manner,  service  station  owners 
will  have  the  option  of  choosing  a  vapor 
cifilection  syst^  with  some  protection 
and  assurance  that  the  systems  will  com¬ 
ply  with  emission  standards. 

Lead  time  is  being  provided  for  the 
development  over  the  next  several 
months  after  which  manufacturers  will 
conduct  certification  tests  according  to 
the  EPA  procedures.  EPA  reserves  the 
right  to  observe  tests  and  to  conduct 
tests  as  deemed  necessary.  The  certifica¬ 
tion  tests  are  intended  to  measure  ex¬ 
pected  performance  under  “real  world” 
conditiois.  For  this  reason,  various 
features  of  the  test  are  designed  to  pre¬ 
vent  the  infiuence  of  operator  bias.  These 
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include  the  requirement  that  nozzles  not 
be  hand-held  and  that  systems  be  op¬ 
erated  for  30  days  without  adjustment 
prior  to  certification  testing. 

An  application  for  certification  will  be 
requir^  to  be  accompanied  by  operating 
parameters  and  a  maintenance  manual. 
The  tests  will  be  conducted  according  to 
such  parameters  and  a  maintenance 
manual,  and  any  certification  will  be 
given  only  for  systems  adhering  to  such 
parameters.  For  example,  if  a  system 
cannot  provide  adequate  control  of 
vapors  and  prevent  spillage  at  dispensing 
rates  greater  than  6  gallons  per  minute, 
it  must  be  designed  to  limit  dispensing 
rates  to  that  amoxmt.  On  the  other  hand, 
systems  which  can  be  shown  to  perform 
effectively  at  higher  dispensing  rates 
wo\ild  not  be  limited  to  lesser  rates. 

The  maintenance  manual  must  specify 
all  maintenance  necessary  to  operation 
of  the  system.  Before  granting  certifica¬ 
tion,  the  Administrator  will  specify  any 
maintenance  procedures  which  will  be 
added  to  insure  reliable  operation.  Sys¬ 
tems  which  can  only  perform  successful¬ 
ly  imder  conditions  iinlikley  to  be  com¬ 
plied  with  in  the  field  will  not  be  certified. 

The  certification  procedure  is  designed 
to  stimulate  the  development  of  im¬ 
proved  technology  and  to  obviate  field 
testing.  Owners  must  submit  plans  to  in¬ 
stall  certified  systems  on  or  before  De¬ 
cember  1,  1976.  Owners  who  install  sys¬ 
tems  certified  by  others  will  be  required 
to  demonstrate  that  their  equipment  is 
installed  properly  and  operated  in  ac¬ 
cordance  with  the  regulations. 

After  the  final  compliance  date,  the 
Agency  will  conduct  field  surveys  to 
check  to  see  that  control  systems  are 
properly  Installed  and  being  operated  in 
accordance  with  the  operating  manual. 
Critic^  operating  parameters  will  be 
checked,  and  sources  whose  systems  are 
not  meeting  their  certified  eflBciency 
rating  will  be  subject  to  the  sanctions  of 
Section  113.  Owners  that  fall  to  submit 
control  plans  or  to  install  control  systems 
at  their  facility,  or  who  submit  fal^  data 
will  be  subject  to  the  penalties  enumer¬ 
ated  under  Section  113  of  the  Act. 

The  same  procedures  will  be  med  to 
certify  systems  at  both  performance 
levels.  Upon  evaluating  a  system,  it  will 
be  certified  for  use  on  all  service  sta¬ 
tions  if  it  limits  emissions  to  0.4  gram 
per  gallon  or  less.  However,  if  testing 
shows  that  emissions  are  more  than  0.4 
but  not  more  than  0.8  gram  per  gall(xi, 
the  system  will  be  certified  only  for  sta¬ 
tions  with  throughputs  less  than  360,000 
gallons  per  year  (30,000  gallons  per 
month).  It  is  anticipated  that  one  or 
more  systems  employing  vacuum  assist 
technol(^  will  achieve  the  required  per¬ 
formance  levels.  The  performance  of  bal¬ 
ance  systems  is  less  certain.  Some  data 
suggests  that  such  systems  may  not  be 
aWe  to  achieve  the  0.8  gram  per  gallon 
standard.  If  this  should  occur,  all  facil¬ 
ities  subject  to  Stage  n  controls  will  be 
required  to  install  a  certified  vacuum  as¬ 
sist  system. 

The  purpose  of  this  approach  is  to 
stimulate  the  development  of  new  tech¬ 
nology.  If,  for  any  reason,  the  deadline 
were  to  fall  due  without  a  single  syston 


having  been  approved,  no  extensions  in 
the  deadlines  for  sulxnlsslon  control 
plans  would  be  givai  on  the  mere  grounds 
of  unavallaUlity  of  equlixnent.  Both  sec¬ 
tions  110(f)  and  113(a)  (4)  of  the  dean 
Air  Act  provide  that  extensions  are  to  be 
available  only  to  those  who  can  show 
that  they  have  made  good  faith  efforts  to 
comply.  Owners  of  a  small  number  of 
facilities  would  be  required  to  show  their 
good  faith  efforts  by  their  attempts  to 
purchase  and  install  approved  recovery 
systems,  while  owners  of  a  large  niun- 
ter  of  facilities  would  be  required  to  dem¬ 
onstrate  the  extent  to  which  they  had 
encomaged  the  development  of  effective 
systems  since  1973,  when  these  regula¬ 
tions  were  first  promulgated,  and  partic¬ 
ularly  storting  with  the  publication  of 
this  notice.  Failure  to  make  an  adequate 
“good  faith”  showing  would  render  the 
owner  and  op>erator  Uahle  to  the  sanc¬ 
tions  available  under  section  113  of  the 
dean  Air  Act. 

A  good  faith  effort  to  develop  effective 
vapor  recovery  systems  will  not  be  shown 
by  attempts  to  improve  only  one  system, 
liie  good  faith  test  requires  aggressive 
investigation  and  development  programs 
aimed  at  all  possible  systems,  particularly 
those  which  are  capable  of  higher  de¬ 
grees  of  control,  even  at  higher  cost.  The 
Administrator  wants  to  forewarn  those 
subject  to  this  regulation  that  this  posi¬ 
tion  will  be  token  in  any  subsequent  pro¬ 
ceedings  which  may  take  place. 

Test  Methods  and  Certification 
Procedures 

The  proposed  test  methods  pertain  to 
determinaticHi  of  emissions  during  under¬ 
ground  tank  filling  operations  (Stage  I) 
and  vehicle  refueling  operations  (Stage 
n).  Stage  I  methods  involve  the  direct 
measurement  of  the  volume  of  air/vapor 
mixtures  emitted  to  the  atmosphere.  In 
contrast.  Stage  n  methods  Involve  in¬ 
direct  measurement  because  of  the  diffi¬ 
culty  of  measmring  the  various  leaks  oc¬ 
curring  during  vehicle  fueling.  The  pro¬ 
posed  test  method  in  Section  IV  of  Ap¬ 
pendix  F  was  developed  and  utilized  dur¬ 
ing  the  test  program  EPA  conducted  in 
San  Diego  during  the  smnmer  of  1974. 
The  methods  contain  a  high  degree  of 
specificity  in  terms  of  test  conditions, 
equipment,  and  procedures.  The  purpose 
of  this  detcdl  is  to  insure  maximum  uni¬ 
formity  in  testing  and  to  eliminate  over¬ 
sights  and  inconsistencies.  The  detailed 
procedures  are  not,  however,  intended  to 
limit  alternative  approaches  or  to  other¬ 
wise  inhibit  advances  in  the  state-of-the- 
art  of  testing.  Therefore,  provisions  are 
included  for  submission  of  alternative 
test  techniques. 

Two  alternative  Stage  n  testing  tech¬ 
niques  have  been  submitted  to  EPA  for 
consideration.  ITiese  techniques  are  being 
published  in  Section  V  and  Section  VI  of 
Appendix  F  for  comment.  Comments 
should  address  the  adequacy  of  proce¬ 
dures  for  the  purpose  of  measuring  emis¬ 
sion  rates  to  the  atmosphere.  Comments 
and  data  are  also  solicited  concerning 
the  comparability  of  the  alternatives  to 
the  techniques  included  in  Section  IV  of 
Appendix  F.  Based  upon  these  comments 


and  any  oth^  information,  these  tech¬ 
niques  may  be  ai^roved  as  altomatives 
to,  <x  may  replace  respective  techniques 
contained  in  Section  V.  Other  test  meth¬ 
ods  have  also  been  reviewed  prior  to  this 
proposal;  notably  a  procedure  under  de- 
vel<^ment  by  the  State  of  California  Air 
Resources  Board.  The  latter  procedure 
is  not,  however,  being  published  for  cmn- 
ment  because  it  is  similar  to  the  method 
proposed  in  Section  IV  of  App^dix  F. 
The  methods  differ  primarily  in  the  tech¬ 
nique  used  for  determining  baseline  «nis- 
sions. 

The  indirect  Stage  n  test  methods  are 
proposed  to  be  used  to  measure  emissions 
which  occur  at  the  vehicle  fill  neck/ 
nozzle  Interface  during  vehicle  refueling. 
These  are  being  pr(HX>sed  only  because  no 
fi^d  test  method  has  been  shown  to  be 
feasible  for  direct  measurement  of  these 
emissions.  In  the  case  of  vapor  balance 
control  systems,  the  quantity  of  vapor 
released  at  the  nozzle  interface  is 
culated  as  the  dlfferuice  between  poten¬ 
tial  emissions  and  nnissions  retained 
in  the  system.  This  procedure  requires 
the  accurate  determination  of  baseline 
hydrocarbon  emissions  from  uncon¬ 
trolled  vehicles  during  each  certification 
test.  If  it  can  be  shown  that  baseline 
emissions  can  be  accurately  calculated, 
the  proposed  procedure  provides  for  ap¬ 
proval  of  the  calculatlcm  procedure  in 
Ueu  of  or  in  c<xnblnation  with  basdine 
testing  at  the  facility.  Comments  and 
data  are  Invited  on  the  development  and 
possible  use  of  a  single  baseline  for  all 
testing  of  all  vapor  balance  control 
systems. 

For  vacuum  assist  Stage  II  control 
systems,  an  empirical  procedure  is  pro¬ 
posed  to  supplement  a  direct  measure- 
moit  technique.  This  procedure  is  based 
upon  data  measured  during  EPA-spon- 
sored  tests  in  San  Diego,  California,  in 
1974.  Here  it  was  found  that  when  there 
were  no  leaks  at  the  nozzle/fill  neck  in¬ 
terface,  hydrocarbon  concentrations  as 
measured  with  a  portable  detector  did 
not  exceed  10  percent  of  the  lower  ex¬ 
plosive  limit  (LEL) ,  i.e.,  about  0.2  percent 
hydrocarbons  by  volume.  When  Irydro- 
carbon  concentrations  exceeded  1.0  T.FT., 
the  average  collection  efficiency  of 
balance  systems  was  found  to  be  ap¬ 
proximately  44  percent.  Measurements  in 
all  cases  were  conducted  in  immediate 
proximity  of  the  fill  neck/nozzle  inter¬ 
face.  Tliese  data  were  used  to  develop  an 
empirical  relationship  between  vapor, 
losses  at  the  nozzle  Interface  and  explo- 
simeter  readings.  These  losses  will  be 
added  to  losses  measured  directly  in  the 
exhaust  stream.  This  empirical  proce¬ 
dure  will  have  little  importance  for  fully 
effective  vacuum  assist  systems  since 
there  should  be  few  measuraUe  leaks  at 
the  nozzle  Interface.  Nevertheless,  the 
procedure  will  assure  that  significant 
leakage  is  not  overlooked.  The  proce¬ 
dure  is  unnecessary  for  balance  systems 
since  the  aforementioned  indirect  proce¬ 
dure  measures  nozzle  Interface  losses. 
Comments  and  data  are  also  Invited  on 
alternative  test  procedures  for  vacuum 
assist  control  systems.  Including  the  pos¬ 
sibility  of  utilizing  a  baseline  approach 
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similar  to  the  proposed  vapor  balance 
control  system  test  procedure. 

The  proposed  Stage  n  test  procedures 
use  only  vehicles  which  are  filled  with 
automatic  dispensing  nozzles  operating 
in  a  “hands-off”  condition.  This  is  typi¬ 
cal  of  most  normal  operations  at  a  filling 
station  although  some  hand-held  filling 
does  occur.  Typical  hand-held  operation 
cannot  be  duplicated  during  a  certifi¬ 
cation  test.  Therefore,  to  insure  that  op¬ 
erator  bias  will  not  unnecessarily  in¬ 
fluence  test  results,  hand-held  operations 
are  not  Included  in  the  emission  calcula¬ 
tions.  However,  there  is  a  growing 
trend  toward  self-service  operations  in 
gasoline  retailing.  Because  self-service 
operation  is  likely  to  affect  the  recovery 
efficiency  of  the  systems,  this  mode  of  op¬ 
eration  should  be  Incorporated  in  the 
test  methods  In  some  manner  to  provide 
a  realistic  measure  of  the  effectiveness  of 
the  system  under  normal  operating  con¬ 
ditions.  Comments  and  data  are  invited 
on  the  effect  of  self-service  operations  (m 
the  recovery  of  various  systems,  and  how 
these  operations  could  be  simulated  by  or 
Incorporated  Into  any  certification  test 
procedxures. 

The  cost  for  testing  control  systons  is 
high,  ranging  frmn  approximately  $4,000 
for  indlvldiud  vacuum  assist  installations 
to  upwards  of  $10,000  for  individual 
vapor  balance  installations.  In  light  of 
the  testing  costs  associated  with  individ¬ 
ual  installations,  procedures  are  being 
proposed  for  approval  of  systems  based 
upon  testing  of  representative  models. 
Costs  associated  with  certification  of  a 
system  design  in  accordance  with  these 
procedures  may  range  from  $10,000  to 
$50,000.  Since  the  number  of  l^lance 
system  designs  is  estimated  at  5  or  6  and 
assist  systems  at  8  to  10,  the  overall  cost 
of  determining  compliance  will,  although 
substantial,  be  small  compart  to  the 
cost  of  the  control  systems  required 
this  regulation.  As  proposed,  the  test 
procedures  iq^licable  to  testing  repre¬ 
sentative  mod^  Include  only  a  general 
requirement  that  the  distribution  or  mix 
of  test  vehicles  shall  be  reasonably  repre¬ 
sentative  of  the  on-the-road  v^cle  dis¬ 
tribution  in  the  United  States.  It  is  EPA’s 
Intent,  if  possible,  to  make  this  require¬ 
ment  more  specific,  particularly  with  re¬ 
spect  to  the  distribution  of  vdilcles  for 
which  fill  neck  characteristics  affect  col¬ 
lection  efficiency.  Toward  this  end,  a  sur¬ 
vey  has  been  initiated  to  obtain  data 
which  can  be  used  to  characterize  the 
distribution  of  various  fill  neck  sizes  and 
configurations  more  precisely.  The  intent 
of  the  proposed  reqviirement  and  of  the 
ciirrent  survey  is  to  insure  that  test  re¬ 
sults  are  not  biased  by  an  abnormal  dis¬ 
tribution  of  test  vehicles. 

Spillage  Res7rictions 

Besides  displacement  vapor  losses,  ve¬ 
hicle  fusing  operations  result  in  {pillage 
of  liquid  gasoline  on  exposed  siu^aces 
with  resultant  evaporation  of  hydrocar¬ 
bons  to  the  atmosphere.  Spillage  losses  at 
uncontrolled  stations  average  about  0.3 
gram  per  gallon  of  gasoline  dispensed. 
Current  regulations,  e.g.,  {  52.1599(a)  (3) 
for  New  Jersey  mxihibit  all  fuel  tank 
overfills  or  spillage  on  fill  nozzle  discon¬ 


nect.  In  EPA’s  test  program  it  was  fomid 
that  there  w&re  no  systems  which  would 
comidetely  diminate  spillage.  In  test¬ 
ing  four  balance  systems,  a  total  of  697 
vehicle  fillings  resulted  in  28  cases  of 
spillage.*  '  This  is  a  rate  of  four  spills  for 
every  100  fills.  Three  vacuum  assist  sys- 
t«ns  gave  a  higher  spillage  rate  (18  per 
100  fills)  but  EPA  believes  that  this  rate 
can  be  reduced  through  design  modifica¬ 
tions  or  reducing  fill  rate.*  Therefore,  the' 
spillage  requirement  is  being  relaxed 
only  to  a  small  degree  allowing  five  spills 
per  100  fills.  Assuming  that  an  average  of 
12  gallons  is  dis^nsed  per  fill  and  that 
the  average  spill  is  10.5  grams,**  allowable 
spillage  would  represent  a  loss  of  0.05 
gram  per  gallcm  of  gasoline  dispensed. 

Responsibility  of  Owners  and 
Operators 

In  the  notice  of  June  18,  1974,  EPA 
requested  comments  on  whether  the  ovn- 
er/l^or  or  the  operator  of  a  leased 
facility  subject  to  Stage  n  vapor  recovery 
regulations  should  be  the  party  required 
to  install  the  equipment.  Eighteen  or¬ 
ganizations  and  individuals  presented 
comments.  Thirteen  parties,  including  oU 
companies,  pollution  control  equipment 
manufacturers.  State  and  local  air  pol¬ 
lution  control  boards,  an  environmental 
group,  and  a  State  associati<m  of  gasoline 
retailers  favored  a  requirement  that  the 
owner /lessor  be  responsible  for  installa¬ 
tion  of  the  equipment.  In  general,  these 
comments  stated  that  the  installation 
should  be  the  responsibility  of  the  party 
who  owns  the  imderground  storage  tanks 
and  dispensing  pumps  because  vapor  re¬ 
covery  equipment  is  a  permanent  addi¬ 
tion  to  such  equipment. 

Four  organizations  commenting  pro¬ 
posed  that  the  responsiUe  party  be  de¬ 
termined  by  Individual  contractual  pro- 
vlskms  or  past  customs  on  similar  mat¬ 
ters.  They  pointed  to  many  different  and 
complex  contractual  relationships  In  the 
industry  and  stated  that  a  uniform  re¬ 
quirement  would  be  undesirable. 

The  prcHxised  regulations  adopt  the 
first  view  that  the  owner  of  the  under¬ 
ground  storage  tanks  and  dispensing 
pumps  should  be  responsible  for  submit¬ 
ting  a  control  plan  and  installing  the 
vapor  recovery  system.  The  owner  has  the 
permanent  interest  and  exercises  control 
over  the  rdevant  equipment.  As  owner 
he  is  also  re^ixmsible  under  the  regula¬ 
tions  for  providing  maintenance  instruc¬ 
tions  on  the  vapor  recovery  system  in¬ 
stalled  to  the  operator  and  for  repair  or 
replacement  of  major  system  components 
(e.g.,  blowers,  secondary  recovery  units) , 
upcm  notice  by  the  operator  that  such 
maintenance  is  needed.  The  owner  is  also 
required  to  keep  records  of  the  nminte- 
nance  of  major  components  for  which  he 
is  responsible  under  the  regulations. 

The  (gierator  of  the  facility  is  respon¬ 
sible  imder  the  proposed  regulations  for 
day-to-day  (g>eraticm  and  maintmance 
of  the  vapor  recovery  system  according 
to  the  instructions  provided  by  the  owner 
and  for  notifying  the  owner  of  the  need 
for  replacement  or  repair  of  majm:  sys¬ 
tem  compcments.  Records  of  all  mainte¬ 
nance  performed  must  be  kept  by  the 
operator,  whether  the  maintenance  is 


performed  by  the  operator  or  by  the 
owner  or  his  agent  upon  notice  by  the 
operator.  The  operator  is  also  required 
to  maintain  gauges,  meters,  or  other 
sp>ecified  field  testing  devices  in  proper 
working  orda:. 

Under  the  proposed  regulations,  both 
the  owner  and  the  operator  are  subject 
to  the  pn^bition  against  transferring 
gascdine  to  motor  vehicles  at  facilities 
subject  to  the  r^ulation  unless  the  facili¬ 
ty  is  equipped  with  a  system  which  will 
meet  the  vapor  emission  standards  appli- 
caUe  to  the  facility. 

Pill  Pipe  Standardization 

Variations  in  vehicle  fill  pipe  config¬ 
urations  represent  the  most  significant 
problem  in  controlling  hydrocarbon 
emissions  during  automobile  refusing. 
Developers  of  control  systans  have 
sought  to  overcome  this  problem  by 
various  means.  To  date,  however,  the 
various  systans  offered  have  not  been 
able  to  uniformly  maintain  the  same  effi¬ 
ciency  for  all  vehicle  fill  pipe  configura¬ 
tions  encoimtered.  Sensitivity  of  system 
efficiency  to  vehicle  mix  and  the  related 
factor  of  operata*  technique  could  be 
greatly  reduced  or  eliminated  if  vehicle 
fill  pipes  were  standardized.  The  associ¬ 
ated  protfiem  of  fuel  spillage  could  also 
be  ranedied.  Unless  fill  pipes  are  stand¬ 
ardized  there  will  be  nothing  to  prevent 
detrimaital  changes  to  fill  pipe  designs 
which  could  eventually  invalidate  vapor 
recovery  certification  tests. 

In  view  of  this  situation,  the  agency 
is  presently  studying  the  possibility  off 
fill  pipe  standardization.  Standard  speci¬ 
fications  might  Include  limits  mi  fill  pipe 
diameter;  minimum  design  criteria  for 
nozzle  retainer  lips;  limits  on  the  location 
of  the  unleaded  fuel  restrictors;  a  mini¬ 
mum  access  zone  surrounding  the  fill 
pipe;  and  a  minimum  fill  ifipe  m*  nozzle 
Inseiiion  angle. 

However,  omisldering  the  lead  time 
needed  for  development  and  implemen¬ 
tation  of  any  standard  specification  for 
fiU  pipes  (1-3  years)  and  the  time  needed 
for  standardized  vdblcles  to  replace  the 
on-the-roa4  vehicle  population  (10 
years),  fud  Ifipe  standardization  must 
be  viewed  as  a  long-term  a^iect  of  the 
refusing  onlssion  control  program. 
Therefore,  owners  of  facilities  subject  to 
Stage  n  gas(fiine  marketing  regulations 
should  not  rdy  upon  fuel  pipe  standardi- 
zatkHi  when  dev^oping  or  procuring  con¬ 
trol  systems  for  the  purpose  of  comply¬ 
ing  with  these  regulations  by  May  1977. 

Public  Comments 

This  notice  consists  of  a  proposed  de¬ 
cision  on  amendments  to  existing  Stage 
n  regulatkms  and  sets  forth  testing  and 
certification  procedures.  This  decision 
will  be  finalized  as  quickly  as  possible. 
These  proposed  amendments  are  being 
published  as  one  complete  regulation. 
This  format  is  being  used  to  make  for 
better  reading  and  clearer  compr^en- 
sion  of  the  proposed  amendments.  It  is 
the  Intent  of  this  proposal  to  clearly  ex¬ 
plain  and  describe  the  impact  of  these 
proposed  ametkhnents  and  to  obtain  per¬ 
tinent  public  comments  before  final  rule- 
making.  For  final  rulemaking,  the 
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aimendments  will  be  publl^ed  in  aocord- 
ai^  with  formal  Federal  Register  re- 
qi^ments  so  that  each  of  the  existing 
state  Stage  n  regulations  will  be 
amended  by  the  oorrespondlng  para¬ 
graphs  of  the  regulation  presently  being 
prop)osed. 

The  record  and  basis  for  the  Agency’s 
decision  consists  of  the  public  comments 
made  in  rei^nse  to  the  June  18;  1974, 
Federal  Register  notice,  as  well  as  cer¬ 
tain  other  documents  listed  at  the  end  of 
this  notice.  The  submission  have  been 
available  for  public  Inspection  since  Au¬ 
gust  1974,  at  EPA’s  Fre^<Hn  of  Informa¬ 
tion  OfOoe,  as  announced  In  the  June  18, 
1974,  Federal  Register.  Persons  who  be¬ 
lieve  that  this  final  prc^xjsal  improperly 
fails  to  deal  with  comments  or  informa¬ 
tion  previously  submitted  or  available 
should  call  this  to  the  Administrator’s 
attention  at  this  time. 

Comments  on  the  proposed  revisions 
should  be  submitted,  preferably  in  tripli¬ 
cate,  to  Mr.  Roger  ^relow.  Office  of  Air 
and  Waste  Management,  U.S.  Environ¬ 
mental  Protection  Agency,  401  M  Street, 
S.W..  Washington,  D.C.  20460.  All  com¬ 
ments  postmarked  not  later  than  Novem¬ 
ber  24,  1975,  will  be  considered. 

(Sections  110(c)  and  301  of  the  Clean  Air 
Act.  42  UB.C.  $  18670-5  (c)  and  {  1857g) 

Dated:  October  1, 1975. 

John  Qttarles, 
Acting  Administrator. 
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It  Is  proposed  to  amend  Part  52  of 
Chapter  I,  Title  40  oi  the  Code  of  Fed¬ 
eral  Regulations.  The  following  subparts 
and  sections  would  be  amended  by  this 
proposal: 

1.  Subpart  F — S  52.256  Control  of  evapora¬ 
tive  losses  from  the  fiUlng  of  vehicular  tanks. 
(MetropoUtan  Los  Angeles,  Sacramento 
Valley,  and  San  Joaquin  Valley  Intrastate 
Air  Quality  Control  Regions.) 

2.  Subpart  G — §  52.337  Control  of  evapora¬ 
tive  losses  from  the  filUng  of  vehicular  tanks. 
(Metropolitan  Denver  Intrastate  Air  Quality 
Control  Region.) 

3.  Subpart  J — $  52.488  Control  of  evapora¬ 
tive  losses  from  the  fiUlng  of  vehicular  tanks. 
(District  of  Coliunbla  portion  of  the  Na¬ 
tional  Capital  Interstate  Air  Quality  Control 
Region.) 

4.  Subpart  V — S  52.1087  Control  of  evapo¬ 
rative  losses  from  the  filling  of  vehicular 
tanks.  (Maryland  portion  of  the  National 
Capital  Interstate  Air  Quality  Control  Re¬ 
gion.) 

5.  Subpart  V — S  52.1102  Contred  of  evapo¬ 
rative  losses  from  the  filUng  of  vehicular 
tanks.  (Metropolitan  Baltimore  Intrastate 
Air  Quality  Control  Region.) 

6.  Subpart  W — {  52.2438  Control  of  evap¬ 
orative  losses  from  the  filUng  of  vehicular 
tanks.  (Virginia  portion  of  the  National  Cap¬ 
ital  Interstate  Air  Quality  Centred  Region.) 

7.  Subpart  W — §  52.1144  Control  of  evap¬ 
orative  emissions  from  retaU  gasoline  outlets. 
Section  (d).  (Metropolitan  Boston  Intrastate 
Air  Quality  Control  Region.) 

8.  Subpart  FF — $  62.1599  Control  of  evap¬ 
orative  losses  from  the  fiUlng  of  vehicular 
tanks.  (New  Jersey  portion  of  the  New  Jer¬ 
sey-New  York-Connectlcut  Air  QuaUty  Con¬ 
trol  Region.) 

1.  It  is  proposed  to  revise  each  of  these 
sections  in  Part  52  by  substituting  the 
following  provision: 

§  52  Control  of  evaporative  losses  from 
the  filling  of  vehicular  tanks. 

(a)  Definitions: 

(1)  “Gasoline”  means  any  petroleum 
distillate  having  a  Reid  Vapor  Pressure 
of  4  pounds  or  greater. 

(2)  “Facility”  means  any  site  where 
gasoline  is  di^iensed  to  vehicle  fuel  tanks 


from  any  stationary  storage  container 
with  a  capacity  greater  than  250  gallons, 
except  that  the  term  does  not  Include 
any  such  site  where  the  stationary  stor¬ 
age  container  capacity  does  not  exceed 
550  gallons  and  the  gasoline  is  dlsp^ised 
exclusive  for  the  fueling  of  implemoits 
of  husbandry. 

(3)  “Group  A”  means  any  facility 
which  dispenses  360,000  gallons  or  more 
of  gasoline  during  a  representative  year 
from  statiemary  tanks  through  dispens¬ 
ing  equipment  to  v^lcle  fuel  tanks  or 
any  gasoline  dispensing  facility,  the  con¬ 
struction  or  modification  of  which  is 
commenced  on  or  after  September  1, 
1976. 

(4)  “Group  B”  means  any  facility 
which  dispenses  120,000  gallons  or  more 
but  less  than  360,000  gallons  of  gasoline 
during  a  representative  year  from  sta¬ 
tionary  tanks  through  dispensing  equip¬ 
ment  to  v^lcle  fuel  tanks. 

(5)  “Group  C”  means  any  existing 
facility  which  dispenses  less  than  120,000 
gallons  of  gasoline  during  a  representa¬ 
tive  year  from  stationary  tanks  through 
dispensing  equipmoit  to  vehicle  fuel 
tanks.  Such  a  facility  is  not  required  by 
this  regulation  to  install  or  operate 
Stage  n.  vapor  recovery  equipment. 

(6)  “Representative  year”  for  a  facility 
means  calendar  year  1975,  unless  the 
owner  of  the  facility  shows  that  gasoline 
sales  for  1977  or  later  years  are  likely 
to  be  substantially  different  from  1975 
sales. 

(7)  “Commence  construction”  means 
to  oigage  in  a  continuous  program  of 
construction  including  site  clearance, 
grading,  dredging,  or  land  filling  specif¬ 
ically  designed  for  a  facility  in  prepara¬ 
tion  for  the  fabrication,  erection,  or  in¬ 
stallation  of  the  buildi^  or  equipment 
components  of  the  facility. 

(8)  “Commence  modification”  means 
to  engage  in  a  continuous  program  of 
modification,  including  site  clearance, 
grading,  dredging,  or  land  filling  in  prep¬ 
aration  for  a  specific  modificatiim  of  the 
facility. 

(9)  “Modification”  means  any  renova¬ 
tion  of  a  facility  which  increases  the 
gasoline  storage  capacity  of  an  under¬ 
ground  tank  at  the  facility  or  Increases 
the  number  of  gasoline  pumps  at  the 
facility. 

(10)  “Owner”  means  any  person  who 
has  legal  title  to  the  statiemary  gasoline 
storage  tank(s)  and  gasoline  dispensing 
equipment  at  a  facility  which  dispenses 
gasoline  to  vehicle  fuel  tanks. 

(11)  “Operator”  means  any  person 
who  leases,  operates,  or  supervises  a 
facility  at  which  gasoline  is  dispensed 
from  stationary  storage  tanks  through 
dispensing  equipment  to  vehicle  fuel 
tanks. 

(b)  No  owner  or  operator  shall  trans¬ 
fer  or  allow  the  transfer  of  gasoline  to 
a  motor  vehicle  fuel  tank  from  a  gaso¬ 
line  dispensing  facility  unless  the  trans¬ 
fer  is  made  through  a  system  which: 

(1)  When  tested  according  to  the 
procedures  in  Appendix  F  limits  the  dis¬ 
charge  of  hydrocarbons  into  the 
atmosphere  as  a  result  of  the  refueling 
operatioa  to: 
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(D  0.40  gram  of  hydrocarbon  vapor 
per  gallon  of  fuel  dispmsed  at  Oroup  A 
facilities. 

(11)  0.80  gram  of  hydrocarbon  vapor 
per  galkm  of  fuel  dispensed  at  Group  B 
facilities. 

(2)  Allows  motor  vehicle  fuel  tank 
overfills  or  spillage  in  no  more  than  five 
vehicle  fillings  in  100  or  fewer  consecu¬ 
tive  fillings. 

(c)  Every  owner  of  a  Group  A  or  Group 
B  facility  subject  to  the  requirements  of 
this  regulation  shall : 

(1)  Submit  to  the  Administrator  no 
later  than  December  1,  1976,  a  control 
plan  applicable  to  each  facility  which 
includes: 

(i)  A  signed  commitment  to  Install  a 
control  system  which  has  been  certified 
by  EPA  prior  to  the  date  lor  sulmiission 
of  this  control  pdan  in  accmxiance  with 
procedures  specified  in  Appendix  P.  This 
control  plan  shall  include: 

(o)  A  description  of  the  control  sys¬ 
tem  Including  make,  model,  size,  re¬ 
quired  field  testing  devices,  and  other 
pertinent  features. 

(b)  The  address(es)  of  each  facility 
covered  by  this  c(xitrol  plan. 

(c)  The  calendar  year  1975  through¬ 
put  for  each  facility  covered  by  this  6on- 
trol  plan.  In  lieu  of  the  exact  1975 
throughput,  the  group  d^gnatlcm  for 
each  facility  covered  by  this  control  plan 
may  be  substituted.  Any  projected  In¬ 
crease  or  decrease  in  gasoline  sales  at  a 
facility  due  to  closing,  renovation,  or  ex¬ 
pansion  that  would  cause  the  facility  to 
change  to  a  group  subject  to  different 
emission  standards  befme  January  1, 
1977,  shall  be  reported  in  the  control 
plan. 

(2)  Complete  installation  of  a  system 
which  complies  with  the  provisions  of 
paragraph  (b)  of  this  section  no  later 
than  May  31, 1977. 

(3)  Provide  to  the  operator  the  speci¬ 
fications,  operating  and  maint^mnce 
procedures  specified  by  the  manufacturer 
of  the  control  system  and  approved  by 
the  Administrator  pursuant  to  the  certi¬ 
fication  procedures  in  Appendix  F,  and 
provide  procedxnres  for  prompt  notifica¬ 
tion  of  the  owner  by  the  opei-ator  (ff  any 
scheduled  maintenance  or  malfunction 
requiring  replacement  or  repair  (ff  major 
components  of  the  system. 

(4)  Repair  or  replace  any  major  com¬ 
ponents  of  the  syst«n  pitmiptly  after 
notice  by  the  operator  that  such  com¬ 
ponents  require  such  maintenance. 

(5)  Maintain  records  of  any  notifica¬ 
tion  by  the  operator  of  any  scheduled 
maintenance  or  malfunction  requiring 
replacement  or  repair  of  major  compo¬ 
nents  of  the  system  and  the  action  taken. 
These  records  shall  include  the  date 
descrlptimi  ol  the  maintenance  per¬ 
formed.  the  date  the  need  for  mainte¬ 
nance  or  the  malfunction  was  reported, 
and  the  date  the  maintmance  was  per¬ 
formed  or  the  malfunction  was  corrected. 
These  records  shall  be  preserved  for  not 
less  than  one  year  for  each  facility  and 
shall  be  available  for  Inspection  by  au- 
thofrleed  EPA  personnd. 


(d)  Every  operator  of  a  Group  A  or 
Group  B  facility  subject  to  the  require¬ 
ments  of  this  reg'jlation  shall: 

(1)  Maintain  and  operate  the  control 
system  in  accordance  with  specifications, 
operating  and  maintenance  pro<^dures 
specified  by  the  manufacturernf  the  con¬ 
trol  system  and  approved  by  the  Admin¬ 
istrator  pursuant  to  the  certification  pro¬ 
cedures  in  Appendix  P. 

(2)  Notify  the  owner  of  the  facility  of 
any  scheduled  maintenance  or  malfimc- 
tion  requiring  replacement  or  repair  of 
major  components  of  the  system. 

(3)  Maintain  records  of  aU  mainte¬ 
nance  performed  by  the  operator  and  any 
notification  to  the  owner  of  any  sched¬ 
uled  maintenance  or  malfunction  requir¬ 
ing  replacement  or  repair  of  major  com¬ 
ponents  of  the  system  and  the  action 
taken  by  him.  These  records  shall  include 
the  date  and  description  of  the  main¬ 
tenance  performed,  the  date  the  need  for 
maintenance  or  malfunction  of  major 
system  components  was  reported  to  the 
owner,  and  the  date  the  maintenance 
was  performed  or  the  malfimction  was 
corrected  by  either  the  operator  or  the 
ovTier. 

(4)  Maintain  gauges,  meters,  or  other 
specified  testing  devices  in  proper  work¬ 
ing  (NTder  and  to  provide  access  to  these 
devices  to  authorized  EPA  personnel. 

(e)  Nothing  in  this  paragraph  shall 
preclude  the  Administrator  from  pro¬ 
mulgating  a  separate  schedule  for  any 
soiuce  to  which  the  application  of  a  com¬ 
pliance  schedule  in  paragraph  (c)  of  this 
section  fails  to  satisfy  the  requirements 
of  §  51.15  (b)  and  (c)  of  this  chapter. 

(f)  Any  owner  or  operator  of  a  gaso¬ 
line  dispensing  facility  subject  to  this 
regulation  which  installs  a  gasoline  dis¬ 
pensing  system  after  the  effective  date 
of  this  regulation  and  before  May  31, 
1977,  shall  comply  with  the  requirements 
of  this  section  by  May  31,  1977.  Any 
owner  or  operator  of  a  facility  subject  to 
this  regulation  which  installs  a  gasoline 
dispensing  system  after  May  31,  1977, 
shall  comply  with  the  requirements  of 
this  section  at  the  time  of  installation. 

2.  Appendix  F,  Parts  I  through  VI  are 
added  as  follows: 

Appemoix  F — ^Pbocsdvres  fok  Obtaining  Ap- 
PBOVAL  or  STSTEMS  rOB  (X>NTSOLUNG  Oaso- 
UNX  Vapoe  Emissions  at  SntvicE  Stations 

This  appendix  sets  forth  general  require¬ 
ments,  procedures,  and  test  methods  to  be 
f<^owed  for  the  purpose  of  obtaining  ap¬ 
proval  of  service  station  vapor  control  sys¬ 
tems.  Two  procedures  are  described:  (1)  a 
procedure  to  be  followed  to  demonstrate  com¬ 
pliance  and  obtain  approval  of  a  contrcd  sys¬ 
tem  at  an  individual  installation;  and  (2)  a 
procedure  to  be  foUowed  to  demonstrate  the 
compliance  capabUlty  and  obtain  iq)proval 
of  a  control  system  of  a  specified  design.  The 
latter  procedure  Invcfives  testing  one  or  more 
representative  model.  The  results  of  such, 
testing  are  applicable  for  determining  the 
compliance  ctq^ility  and  fcr  obtaining  iq>- 
proval  of  similar  imtested  models. 

TABLE  OF  contents 

I.  General  requirements  applicable  to  ap¬ 
proval  of  aU  oontfol  systems 

1.1  Operating  Manual, 

1.1.1  Identification  oi  Critical  (grating 

Parameters. 


1.1.2  Identification  Specific  Maintenance 

Requirements. 

1.1.3  Identification  of  System  Components. 

1.2  Indicating  Gauges  and  Alarms. 

1.3  Testing  Methods. 

1.4  NoUflcation. 

lA  Submittal  of  Results. 

1A.1  Field  Data. 

lAA  Alternate  Test  Procedures. 

1A.3  Example  Calculations. 

1.6.4  (Complete  Results. 

1.6  EPA  Testing  and  Right  of  Entry. 

1.7  Retesting  of  Systems  Falling  to  Meet 

Performance  Criteria. 

II.  Procedures  applicable  to  testing  and  ap¬ 
proval  of  control  systems  at  individual  in¬ 
stallations 

2.1  Testing  Requirements. 

2.2  Throughput  Requirements. 

III.  Procedures  for  demonstrating  compliance 
of  similar  systems  by  testing  representative 
models 

3.1  Testing  Requirements. 

3.2  Throughput  Requirements. 

3.3  Approval  of  Similar  Systems  for  Greater 

Ciq>aclty. 

IV.  Field  test  procedure  for  stage  I  and  stage 
II  control  systems 

V.  Tentative  alternate  field  test  procedures 
for  determining  emissions  at  the  vehicle 
during  vehicle  refueling  with  vapor  balance 
systems 

VI.  Tentative  alternate  procedure  for  measur¬ 
ing  volume  of  hydrocarbon  vapors  during 
vehicle  refueling  operations  with  vapor  bal¬ 
ance  eontrol  systems 

I.  General  Rbqttirements  Applicable  to 

CZOITIFICATTON  OF  ALL  CONTROL  SYSTEMS 

1.1  Operating  and  Required  Maintenance 
Manual.  An  operating  and  required  mainte¬ 
nance  manual  shall  be  produced  for  each 
gasoline  vapor  control,  system  iqiproved 
pursuant  to  this  appendix.  The  operating 
manual  shall  conform  to  the  following  and 
as  a  minimum  contain  the  fcfilowing  Infor- 
mati(Hi  and  data: 

1.1.1  Identification  of  critical  operating 
parameters  affecting  system  operation  (e.g., 
maximum  dispensing  rates;  liquid  to  vapor 
fiow  rate  ratios;  pressures;  exhaust  concen-  . 
trations;  etc.) .  The  operating  range  of  these 
parameters  associated  with  normal,  In-com- 
pliance  operation  of  the  control  system,  shall 
be  identified  in  the  manual.  These  operating 
data  shall  be  determined  and/at  verified  dur¬ 
ing  the  performance  test  of  the  system.  The 
Administrator  reserves  the  right  to  designate 

*  critical  operating  parameters. 

1.1  A  Identification  of  specific  mainte¬ 
nance  requirements  and  maintenance  sched¬ 
ules  necessary  to  insure  on-going  operation 
in  compliance  with  the  applicable  standards. 
Maintenance  requirements  shall  be  clearly 
identified  as  being  capable  of  performance 
by  the  operator,  or  as  requiring  authorixed 
service  only.  Operating  manuals  shall  provide 
clear  instruction  on  how  to  perform  operator 
maintenance  and  shall  provide  clear  warn¬ 
ings  against  providing  unauthorized  service. 
Maintenance  schedules  shall  be  reasonable 
and  at  a  minimum,  refiect  the  rated  life  of 
Individual  components  such  as  regulators, 
compressors,  noEzles,  pressure  vacuum  valves, 
catalysts,  combustor  components,  etc.  The 
reasonableness  of  maintenance  schedules  will 
be  evaluated  In  tmns  of  whether  service  sta¬ 
tion  persannel  could  be  reasonably  expected 
to  perform  the  required  maintenance  on  the 
indicated  schedule.  Systems  requiring  un¬ 
reasonable  maintenance  will  be  disapproved. 

UA  Identification  of  ^Etem  eomponents 
shall  be  included  for  each  control  system  ap¬ 
proved  pursuant  to  Section  m  of  this  Ap¬ 
pendix.  Components  shall,  as  applicable,  be 
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Identified  by  Ivand  name,  part  number,  and/ 
or  pwtormance  ctaaracterlstlca.  The  Identifi¬ 
cation  BhaU  be  aufficiently  clear  eo  aa  to  al¬ 
low  determlnatlMX  of  comparability  between 
tested  and  untested  models,  and/or  to  allow 
det«Tnlnatk>n  (rf  the  adequacy  of  replace¬ 
ment  parts. 

Ifi  Indicating  Gauges  and  Alarms.  Indi¬ 
cating  gauges,  alarms  and/or  detection  de¬ 
vices  shall  be  included  in  each  control  sys¬ 
tem  approved  pursuant  to  this  Appendix. 
Such  gauges  and  alarms  shall,  as  iq)plicable, 
include  temperature  and  pressiure  Indicators, 
pass/fail  hydrocarbon  detecUvs,  etc.  These 
shall  be  installed  so  as  to  indicate  the  per¬ 
formance  of  critical  components  such  as 
cmnpressors,  carbon  canisters,  etc.  The  Ad¬ 
ministrator  reserves  the  right  to  specify  such 
devices  which  are  considered  necessary. 
Specific  examples  of  necessary  devices  are: 
temperature  indicators  installed  in  control 
systems  which  utilise, refrigeration  as  a  con¬ 
trol  technique;  pressure  indicators  Installed 
in  contnfi  systems  which  utilize  compression 
as  a  cmititfi  technique;  hydrocarbon  break¬ 
through  detectors  Installed  in  control  sys- 
tuns  which  utilize  carbon  adsorption  or 
flexible  bladders  or  seals  as  a  control  tech¬ 
nique. 

1.S  Testing  Methods.  Tests  conducted  for 
the  purpose  of  obtaining  approval  of  a  con¬ 
trol  system  shall  be  performed  according  to 
the  applicable  test  methods  set  forth  in  Sec- 
tKm  IV  of  this  Appendix  or  alternative  test 
methods  approved  by  the  Administrator.  Any 
such  test  diall  be  preceded  by  30  days  of  nor¬ 
mal  operation  of  the  gascdine  service  station 
with  the  control  system  in  operation.  During 
this  thirty-day  period,  no  maintenance,  ad¬ 
justment,  replacement  of  components  mr 
other  such  alteration  of  the  control  system 
is  allowed  unless  such  action  is  q>eclfieally 
called  for  in  the  maintenance  manual  at 
respective  intervals  of  leas  than  30  days.  Any 
such  alteration  shall  be  recorded  on  the  day 
on  which  the  alteration  was  performed.  This 
requirement  for  SO  days  of  unattended  oper¬ 
ation  is  Intended  as  a  demonstration  of  the 
minimum  reliability  of  the  control  system. 
Failure  to  meet  this  requirement  will  be 
considered  a  failure  to  pass  the  performance 
test. 

1.4  Notification.  Any  owner,  operator,  or 
vendor  planning  to  conduct  a  test  in  accord¬ 
ance  with  paragraph  1.3  shall  notify  the  Ad¬ 
ministrator  45  days  In  advance  of  any  such  , 
test  (16  days  In  advance  of  the  pre-test  op- 
erati^  period).  The  notification  shall  be 
accompanied  by  the  submittal  of  an  operat¬ 
ing  manual  meeting  the  requirements  of 
paragraph  1.1  of  this  Section.  The  system  to 
be  tested  shall  conform  to  the  manual,  and 
shall  be  equipped  with  appropriate  indicat¬ 
ing  gauges  and  alarms  as  required  in  x>ara- 
graph  1.2  of  this  Section.  Testing  conducted 
without  prior  notification  as  outlined  in  this 
paragraph,  or  testing  of  systems  which  do  not 
conform  to  the  submitted  description  may  be 
considered  as  a  basis  for  rejection  of  the  test 
results. 

1 .5  Submittal  of  Results.  Test  results  shall 
be  submitted  to  the  Administrator  afto  com¬ 
pletion  cf  the  performance  test.  These  re¬ 
sults  shall  include: 

1.5.1  A  record  of  any  maintenance,  ad¬ 
justment,  component  replacement  or  other 
such  alteration  of  the  control  system,  made 
dujlng  the  perfOTmanoe  test  or  the  30  days 
preceding  the  test. 

1.5.2  Copies  of  all  field  data  sheets. 

1.5.3  A  description  of  any  deviation  from 
the  prescribed  test  procedure. 

1.5.4  An  example  calculation  using  actual 
data  from  the  test. 

1.5.5  Complete  test  results  including,  as 
appropriate,  calculated  calibration  curves, 
potential  emission  curves,  etc.,  and  final  re¬ 
sults.  Final  results  shall  be  expressed  In  terms 


of  the  applicable  emission  limitations  and 
shall  include  operations  over  the  entire  test 
period.  If  oertcUu  vehicles  wwo  rejected  from 
the  calculation  or  if  data  was  not  obtained  or 
used  during  any  portion  of  the  test  period, 
this  should  be  cleanly  noted  along  with  ap¬ 
propriate  e:q>lanatton.  When  more  than  one 
test  Is  conducted,  pursuant  to  Section  m 
of  this  Appendix,  the  mean  results  (weighted 
on  a  per  vehicle  basis)  shall  be  calculated  In 
terms  of  the  applicable  emission  limitations. 
The  mean  results  shall  be  used  as  a  basis  to 
determining  the  iq>provabllity  of  the  control 
system. 

I. 6  EPA  testing  and  right  of  entry.  EPA 
reserves  the  right  tp  conduct  certification 
testing  of  systems  at  the  location  specified 
in  the  notification  in  Section  1.4.  Notice  of 
EPA's  intention  to  conduct  certification  test¬ 
ing  shall  be  provided  within  14  days  of  receipt 
of  the  notification  of  intent  to  test.  Whether 
EPA  chooses  to  conduct  the  certification  test¬ 
ing,  or  allows  the  system  proponent  to  con¬ 
duct  the  certification  testing,  the  owner,  op¬ 
erator.  lessee,  or  vendor  shall  allow  EPA  rep¬ 
resentatives  on  the  premises  ^lecifled  in  the 
notification  at  any  time  during  the  thirty 
day  pre-test  operation  period  or  the  certi¬ 
fication  testing.  Failure  to  allow  EPA  to  con¬ 
duct  the  testing  or  failure  to  allow  EPA  rep¬ 
resentatives  on  the  premises  during  the  thir¬ 
ty  day  pre-test  operation  period  or  actual 
testing  period  shall  result  in  failure  of  the 
syston  to  be  certified. 

l. 7  Retesting  of  systems  failing  to  meet 
performance  criteria.  Contrtd  systems  which 
fall  to  meet  performance  criteria  to  appli¬ 
cable  gallonage  lev^  shall  be  allowed  to  be 
retested  on  the  following  basis: 

(a)  Any  system  which  fails  to  meet  appli¬ 
cable  emission  criteria  will  be  allowed  to  re¬ 
test  only  if  the  result  of  the  initial  testing 
and  any  subsequent  testing  are  combined. 
The  mean  results  of  all  testing  (weighted  on 
a  per  vehicle  basis)  shall  be  calculated  in 
terms  of  the  applicable  emission  limitations. 

(b)  Systmns  may  be  allowed  to  retest  and 
discard  initial  test  results  only  if  such  initial 
tests  were  invalid  or  If  significant  and  sub¬ 
stantial  modifications  are  made  to  the  con¬ 
trol  system.  The  Administrator  shall  make 
such  determlnathms. 

II.  Pbocedokes  Afpucable  to  Testing  and 
Appbovai.  or  COMTBOL  Ststems  at  Indi- 
viDTJAL  Installations 

2.1  Testing  Requirements.  Any  owner, 
operator.  <x  vendor  electing  to  demonstrate 
compliance  and  obtain  ^^roval  of  a  control 
system  at  an  individual  installation  shall 
cmiduct  a  performance  test  of  the  control 
system  installed  at  that  installatkm. 

2.2  Throughput  Requirements.  During 
the  period  of  any  performance  test  performed 
pursuant  to  paragnqih  2.1,  the  service  sta¬ 
tion  should  be  operating  at  75%  or  more  of 
the  maximum  daily  throughput.  If  this 
throughput  is  not  attained,  and  engineering 
evaluation  caimot  demonstrate  the  control 
system  to  be  capable  of  attaining  compliance 
at  higher  throughput,  the  system  will  not  be 
approved  to  higher  throu^put. 

m.  Pbocedubes  fob  Demonstbating  Com¬ 
pliance  OP  SiMXLAB  Systems  by  Testing 
Refeesentattve  Models 

3.1  Testing  Requirements.  An  owner  or 
operator  electing  to  demonstrate  the  emn- 
pllance  capability  and  obtain  approval  of  a 
product  line  or  group  of  contrtd  systems  of 
similar  design  shall  conduct  perfomumce 
tests  on  five  representative  models.  Alter¬ 
natively  the  Administrator  will  consider 
other  tests  and/or  mglneering  data  sub¬ 
mitted  for  the  purpose  of  demonstrating 
compliance  csqiabllity.  As  a  minimum,  one 
representative  model  shall  be  tested. 

3.2  Throughput  Requirements.  EPA  ap¬ 
proval  pursuant  to  testing  according  to  this 


Section  will  be  based  upon  the  maximum 
daily  Uiroughput  at  Eddch  the  systems  have 
bewi  tested.  The  amiroval  will  not  be  iqipli- 
cable  for  higher  throughput  unless  it  can 
be  draumstrated  through  engineering  evalu- 
atimi  and/or  other  data  that  the  system  Is 
capable  ot  complying  under  conditions  of 
higher  throughput. 

3.3  Approval  of  Similar  Systems  for 
Greater  or  Less  Capacity.  For  systems  which 
are  Identical  In  design  and  Include  similar 
conqionents  to  systems  tested  and  approved 
pursuimt  to  subparagraph  3.2,  but  differ, 
primarily  In  size,  the  owner  or  vendor  may 
demmistrate  compliance  capability  and  ob¬ 
tain  approval  by  submitting  engineering 
and/or  test  data  demonstrating  the  rela¬ 
tionship  between  capacity  and  throughput 
of  each  component  whose  performance  is  a 
function  of  throughput.  Examples  of  such 
components  Include:  blowers,  catalyst,  car¬ 
bon  or  other  adsorbant,  conqiressors,  heat 
exchangers,  emnbustos,  piping,  etc.  As  prac¬ 
tical,  test  data  should  cover  a  range  which 
will  allow  assessment  of  slze/c«q>aclty  rela¬ 
tionships  based  on  Interpolation:  extrapo¬ 
lation  should  be  avoided.  EPA  win  consider 
such  data  and  may  on  the  basis  of  these  data, 
iqiprove  models  which  Involve  similar  de¬ 
signs  and  components,  but  which  differ  in 
size  and  capacity  from  those  tested. 

IV.  Field  Test  Pbocedubes  t<m  Staoe  I  and 
Stage  n  Cohteol  Systems 

TABLE  or  contents 

1.  Principle. 

2.  Applicability. 

3.  Definitions. 

4.  Summary  of  Methods: 

4.1  Stage  I  Operations  at  Vapor  Bal¬ 

ance  Systems. 

4.2  Stage  II  Operations  at  Vapor  Bal¬ 

ance  Systems. 

4.3  Stf^  I  Operations  at  Vacuum  As¬ 

sisted  Vapor  Recovery  Systems. 

4.4  Stage  n  Opowtioos  at  Vacuum  As¬ 

sisted  Vapor  Recovery  Systems. 

5.  Test  Scope  and  Conditions  Applicable  to 
Stage  n  Testing. 

6.  Basic  Measurements  and  Equipment  Re¬ 
quired: 

6.1  Stage  I  Operations  at  Vapor  Bal¬ 

ance  Systems. 

6.2  Stage  D  Operations  at  Vapor  Bal¬ 

ance  Systems. 

6.3  Stage  I  Oi>eratlons  at  Vacuum 

Assisted  Systems. 

6.4  Stage  n  Operations  at  Vacuum 

Assisted  Systems. 

7.  Test  Procedures: 

7.1  Stage  I  Operations  at  Vapor  Bal¬ 

ance  Systems. 

7.2  Stage  II  Operations  at  Vapor  Bal¬ 

ance  Systems. 

7.3  Stage  I  Operations  at  Vacuum 

Assisted  S]N>tems. 

7.4  Stage  n  Operations  at  Vacuum 

Assisted  Systems. 

8.  Calculations: 

8.1  Stage  I  Operations  at  Vapor  Bal¬ 

ance  Systons. 

8.2  Stage  n  Operations  at  Viqiar  Bal¬ 

ance  Sjrstems. 

8.3  Stage '  I  Operations  at  Vacuum 

Assisted  Systems. 

.  8.4  Stage  H  Operations  at  Vacuum 

Assisted  Systems. 

9.  Calibration  Procedures. 

1.  Principal. 

Bydrocarbon  mass  emissions  are  deter¬ 
mined  directly  and  indirectly  using  flow 
meters  and  hydrocarbon  analyzers.  The  vol- 
unM  UquM  gasoline  dtspeneed  (or  trans¬ 
ferred  to  the  underground  tank)  la  deter¬ 
mined.  Results  are  eTpresseil  In  teraes  of 
grams  emitted  per  gallon  dhgienaed  (or  con¬ 
trol  efficiency  for  underground  tank  fillings) . 
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2.  AppUcabiUty. 

This  mettiod  Is  applicable  to  determining 
emission  rates  during  normal  operation  of 
gasoline  service  stations  employing  vapor 
balance  or  vacuum  assist  type  of  control  sys* 
terns.  The  method  is  applicable  to  both  ve> 
hide  refueling  and  underground  tank  filling 
operations  at  service  stations  employing 
either  type  of  control  systems. 

3.  Definitions. 

3.1  Potential  emissions.  As  used  in  this 
method,  the  term  “potential  emissions'* 
means  the  vapor  emissions  which  would  be 
returned  to  the  xmdergrotmd  tank  during 
stage  n  refueling  operations  employing 
vapor  balance  equipment,  when  no  vapor 
escapes  to  the  atmosphere  from  the  vehicle 
tank  or  the  nozzle/fillneck  Interface. 

3.2  Vapor  balance  or  displacement  vapor 
recovery  system.  A  gasoline  vapor  control 
system  which  uses  direct  displacement  to 
force  vapors  into  the  underground  tank  (or 
bulk  delivery  tank)  or  otherwise  prevent  the 
emission  or  displaced  vapors  to  the  atmos¬ 
phere  during  stage  I  and/or  stage  11 
operations. 

3.3  Vacuum  assisted  or  secondary  system. 
A  gasoline  vapor  control  system  which  em¬ 
ploys  a  piunp,  blower,  or  other  vacuum  in¬ 
ducing  device  to  collect  and/or  process  vapors 
generated  during  stage  11  and/or  stage  II 
operations. 

3.4  Stage  I.  Underground  tank  refilling 
operations. 

3.5  Stage  II.  Vehicle  refueling  operations. 

3.6  Automatic  Nozzle.  A  nozzle  which  is 
capable  of  dispensing  fuel  without  being 
hand  held. 

4.  Summary  of  the  Methods. 

This  procedure  describes  test  conditions 
and  test  procedures  to  be  followed  in  deter¬ 
mining  hydrocarbon  emission  rates  from 
vapor  balance  and  vacuum  assisted  systems 
installed  to  control  emissions  resulting  from 
vehicle  refueling  operations  and  from  under¬ 
ground  tank  refilling  operations.  Pour  proce¬ 
dures  are  included  applicable  to  the  four 
respectively  noted  systems  and  operations. 
A  summary  of  each  procedure  is  provided  in 
the  following  paragraphs. 

4.1  Stage  I  operations  at  vapor  balance 
systems.  Direct  measurements  of  vent  losses 
are  made  for  determination  of  emission 
losses  and  system  efficiency  of  vapor  balance 
collection  systems  during  bulk  deliveries  to 
gasoline  service  stations.  The  voliune  of  va¬ 
pors  exhausted  to  the  atmosphere  during  a 
bulk  delivery  are  measured.  Control  efficiency 
is  determined  from  the  ratio  of  volume  emit¬ 
ted  (corrected  to  the  temperature  of  the 
underground  tank)  divided  by  the  volume  of 
gasoline  delivered. 

4.2  Stage  n  operations  at  vapw  balance 
systems.  IIils  procedure  is  performed  during 
normal  operation  of  the  service  station. 
Under  the  procedure  hydrocarbon  losses  at 
the  vehicle  are  determined  indirectly  by 
measuring  the  mass  of  hydrocarbons  collect¬ 
ed  at  the  vehicle  and  comparing  that  mass 
with  potential  mass  emissions  calculated 
for  that  vehicle.  The  difference  between  the 
potential  mass  emissi<H)^  and  the  mass  actu¬ 
ally  collected  is  considered  to  be  the  mass 
emitted  to  the  atmosphere  at  the  vehicle. 
Potential  mass  emissions  are  determined  by 
measviring  the  mass  of  hydrocarbon  collected 
during  the  refueling  of  vehicles  from  which 
no  leaks  occvured  during  refueling.  Potential 
emissions  are  expressed  as  a  function  of  the 
difference  between  the  dispensed  gasoline 
temperature  and  the  temperature  of  the 
gasoline  in  the  vehicle  tank.  In  addition  to 
losses  at  the  vehicle,  hydrocarbon  losses 
from  the  imderground  tank  are  determined 
by  direct  measuranent.  Total  mass  emissions 
are  determined  by  adding  the  tosses  to  the 
atmosphere  occurring  at  the  vehicle  to  the 


losses  occurring  from  the  underground  tank 
vent. 

Alternately,  potential  emissions  may  be 
determined  from  empirical  or  themetically 
derived  equations  and  may  be  used  to  calcu¬ 
late  a  baseline  if,  and  at  such  time  that 
equations  become  available  and  are  verified 
as  to  accuracy.  Results  are  expressed  as  mass 
of  hydrocarbons  emitted  per  unit  volume  of 
fuel  dispensed. 

4.3  Stage  I  operations  at  vacuum  assisted 
systems.  Direct  measiurements  of  volume  and 
hydrocarbon  concentration  of  exhaust  gases 
are  made  in  order  to  determine  efficiency  of 
the  secondary  system  to  control  viq>or8  lost 
during  bulk  gasoline  deliveries.  All  possible 
points  of  emissions  are  checked  for  vapor 
leaks  and  estimates  or  direct  measurements 
of  leaks  are  made  and  are  Included  in  the 
emission  calculations. 

4.4  Stage  n  opwations  at  vacuum  assisted 
systems.  Emissions  are  determined  by  direct 
measurement  during  normal  operation  of 
the  service  station.  Hydrocarbon  mass  emit¬ 
ted  from  the  exhaust  of  the  secondary  con¬ 
trol  device  is  measured.  All  points  of  possible 
emissions  are  checked  for  vapor  leaks  and 
estimates  or  direct  measurements  of  leaks 
are  made.  These  vapor  losses  are  added  to 
the  emissions  from  the  secondary  control 
device  and  are  included  in  calculating  total 
emission.  Results  are  expressed  in  terms  of 
mass  of  hydrocarbons  emitted  per  unit  vol¬ 
ume  of  gasoline  dispensed  from  the  system. 
The  method  Includes  a  mass  balance  proce¬ 
dure  to  verify  that  any  leaks  are  taken  into 
account.  A  mass  balance  calculation  showing 
unaccounted  vapor  losses  voids  the  emission 
test. 

5.  Test  Scope  and  Conditions  Applicable  to 
Stage  II  Testing. 

5.1  Test  Period.  The  elapsed  time  diuing 
which  the  test  is  performed  shall  not  be  less 
than  three  days. 

5.2  Number  of  vehicles  to  be  tested. 

5.2.1  Viq>or  Balance  Systems.  A  minimum 
of  100  vehicles  shall  be  refueled  at  pumps 
being  used  to  perform  tests  according  to  the 
procediures  of  Section  7.1.  At  least  20  leak- 
free  fillings  shall  be  made  in  accordance  with 
the  procedures  of  subsection  7.2.3.  Potential 
emissions  from  a  vehicle  may  vary  as  a  func¬ 
tion  of  voliune  of  fuel  delivered  per  available 
fuel  tank  capacity.  It  is  suggested,  there¬ 
fore,  that  only  vehicles  receiving  more  than 
minimum  delivery  of  gasoline  (more  than 
10  gallons  or  more  than  one-half  tank,  which¬ 
ever  is  less,  or  a  fill-up)  be  included  in  the 
test  data.  Any  such  rejection  criteria  shall 
be  established  prior  to  the  test. 

5.2.2  Vacuum  Assist  Systems.  A  minimum 
of  100  vehicles  shall  be  refueled  at  pumps 
being  monitored  according  to  the  procedures 
7.4.2. 

5.3  Station  status  diiring  test  period.  The 
test  procediire  is  designed  to  measure  con¬ 
trol  efficiency  under  conditions  of  normal 
operation.  Normal  operation  will  vary  from 
station  to  station  and  from  day  to  day. 
Therefore,  no  iq>eciflc  criteria  are  set  forth 
to  d^ne  nmmial  operation.  The  fcdlowing 
guidelines  are  provided  to  assist  in  deter¬ 
mining  normal  operation. 

5.3.1  Ctoslng  of  pumps.  During  the  test 
period,  at  least  two  pumps  shall  be  c^n  and 
utilized  on  each  product  line  which  is  con¬ 
trolled  by  the  device  or  is  interconnected  into 
the  systMn  under  test.  If  product  lines  invcdve 
no  interconnection  of  liquid  or  viqx>r  lines 


and  do  not  share  control  equipment,  the 
product  line  not  being  tested  may  be  closed. 

5.3.2,Acceptance  of  vehicles.  During  the 
test  period,  no  vehicle  arriving  for  the  pur¬ 
pose  of  refueling  from  the  product  und«r 
test  shall  be  turned  away.  No  other  measiu^s 
shall  be  employed  which  would  limit  the 
number  of  vehicles  which  would  normally  be 
served  on  a  dally  basis,  from  the  product  line 
under  test. 

5.3.3  Simultaneous  use  of  more  than  one 
pump  shall  ooctur  to  the  extent  that  such  use 
would  normally  occur. 

5.3.4  Dispensing  rates  shall  be  set  at  the 
maximum  rate  at  which  the  equipment  is 
designed  to  be  operated.  This  maximum  rate 
shall  be  used  during  refueling.  Where  fill- 
neck  configuration  prevents  filling  at  maxi¬ 
mum  rate,  fill  rates  may  be  limited  according 
to  normal  procedures. 

5.3.5  Where  automatic  nozzles  are  em¬ 
ployed,  filling  shall  be  accomplished  “hands 
off.”  Only  such  “hands  off”  fillings  shall  be 
consider^  valid  for  the  purposes  of  this 
method.  Where  this  is  not  possible,  hand  held 
operation  is  acc^table.  Included  in  such 
situatioius  is  the  case  where  the  dispensing 
nozzle  would  fall  out  of  the  vehicle  fiUneck 
if  not  hand  held  in  place.  Such  “hand  held” 
fillings  shall  not  be  Included  in  the  calcula¬ 
tions  under  this  method. 

5.4  Distribution  of  vehicles  by  make  and 
model.  The  distribution  of  vehicles  refueled 
during  the  test  period  at  any  single  station 
is  not  required  to  confcsmi  within  any  speci¬ 
fied  limits  unless  the  test  results  are  Intended 
to  be  used  as  an  example  to  demonstrate 
conformance  at  other  untested  stations.  In 
such  case  the  vehicle  distribution  should  be 
reasonably  representative  of  the  U.S.  on  the 
road  vehicle  distribution.  Specific  considera¬ 
tion  should  be  given  to  vehicle  make  and  to 
the  ratio  of  pre-1971  versus  poet  1970  vehicles 
(pre-1970  versus  post  1969  in  California) . 

In  order  to  conform  to  such  distribution, 
as  necessary,  prmration  of  the  v^icles  tested 
in  each  class  may  be  made.  The  purpose  of 
such  prcMatlon  would  be  to  bring  the  tested 
distribution  into  conformance  with  the 
actual  UB.  vehicle  distribution. 

5.5  Ambient  temperature.  Tests  of  vehicle 
refueling  emissions  are  not  required  on  any 
day  during  which  the  maximum  one  hour 
temperature  does  not  exceed  65*  F.  If  this 
temperature  is  not  attained  on  any  test  day, 
the  test  results  for  that  day  may  be  dis¬ 
regarded.  In  such  case  an  additional  day  of 
valid  results  shall  be  obtained.  If  the  ambient 
tMnperature  during  the  day  of  testing  ex¬ 
ceeds  86°F,  only  those  results  of  tests  con¬ 
ducted  prior  to  the  how  85  °F  is  reached  shall 
be  considered  valid. 

5.6  Dispensed  fuel  RVP.  The  RVP  of  the 
fuel  disused  during  the  test  shall  be  within 
the  range  which  is  normal  for  the  geogrcphic 
location  and  time  of  year  of  the  test,  but  in 
no  case  shall  be  less  than  8.5  RVP. 

6.  Basic  Measurements  and  Equipment  Re¬ 
quired. 

6.1  Stage  I.  Operations  at  vapor  balance 
systems. 

6.1.1  Basic  measurements  required — ^The 
sampling  points  are  munbered  and  shown  in 
Figure  1.  S(Mne  measurements  are  noted  as 
(ptlonal.  These  are  not  necessary  in  the  de¬ 
termination  of  emission  rate,  but  can  assist 
in  evaluating  the  performance  of  the  v^>or 
recovery  system. 


Sample  point  Measurements  necessary 

1  (vent  outlet  for  under-  V<dume  of  vapors  exhausted, 
ground  tank) . 

2  (underground  tank) _  Temperature  of  liquid. 

▼oluBweC  liquid. 

3  (bulk  delivery  tank) -  Temperature  of  liquid  (c^tional) . 

Pressure  in  tank  (optional) . 

Check  for  hydrocarbon  leaks  at  all  connectiims. 
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0.1.9  Hie  •qu4>ment  required  for  Ui«  becie  equ^uxient  may  be  used  subject  to  the  ap- 
meaeutmenU  are  Uated  b&ow.  Alternative  proval  by  the  Administrates, 

Sample  point  Equipment  and  specifications 

1-  —  — -  1  dry  gas  volume  meter  (3  cfm) . 

9 - - -  1  flexible  thermooouple  vrlth  readout  (range  0-100*F) . 

9 -  1  flexible  thermocouple  with  readottt  (range  0-100*F) . 

1 0-10"  HjO  manometer. 

1  portable  combustible  gas  detector  (at  least  0-100%  lower 
explosive  limit  range) . 

6.2  State  n  operations  at  vxqmr  balance  determination  of  emission  rate,  but  can  be  of 
eyatema.  value  in  the  description  and  explanation  of 

6J1.1  Basle  measurements  required  are  de-  the  operation  of  the  vapor  recovery  system, 
scribed  below.  Smne  measurements  are  noted  Referring  to  Figure  1,  the  various  sampling 
as  f^tional.  These  are  not  necessary  in  the  points  in  the  system  are  numbered. 

Sample  point  Measurements  necessary 

4  (di<q)enalng  nozzle  and  Check  for  gasoline  vapor  leaks  around  nozzle-fillneck  interface 
vehicle  flllneck) .  during  refueling. 

Temperature  of  vehicle  tank  gasoline  prior  to  refueling. 
Hydrocarbon  concentration  of  returned  vapors. 

Temperature  of  returned  vapors  during  refueling  (optional) . 
Temperature  of  dispensed  gasoline  diulng  refueling.  ^ 

Leak  check  after  refueling. 

6  (viq>or  return  hose) _  Volume  of  gasoline  viq>ors  returned. 

Pressure  In  vapor  return  line  (c^tional) . 

6  (gasoline  meter  and  Volume  of  gasoline  dispensed  for  each  vehicle, 
pump) . 

Volume  of  gasoline  diq>ensed  during  test  period. 

1  (vent  outlet  for  under-  Volume  trf  vapors  exhausted  via  solenoid  valve  device  (Ftg- 

groundtank).  ure3). 

Hydrocarbon  concentration  of  exhausted  vapors. 

2  (underground  tank) _  Temperature  of  liquid  in  undergroimd  tank  (optkmal) . 

Volume  of  liquid. 

Sample  for  Reid  viq>or  pressure  analysis. 

SEE  The  equipment  required  for  the  basic  measurements  are  listed  below.  Alternative 
equipment  may  be  used  subject  to  iq>proval  of  the  Administrator. 

Sample  point  Equipment  and  specifications 

4^  -  1  portable  combustible  gas  detector  (at  least  0-100%  of  lower 

e3q>loelve  limit  range) . 

3  flexible  thermocouples  (range  O-106*F)  and  recorders. 

1  total  hydrocarbon  analyzer  and  recorder  equipped  to  readout 
0-100%  HC  as  propane  (FID  or  NDIR  types  are  recom¬ 
mended)  . 

1  leak  check  system  (Figure  4)  (only  1  required) . 

6»  _  1  dry  gas  volume  meter*  and  liquid  trap  (8  cfm). 

1  0-1"  HjO  manometer-indined. 

1  _ _ _ _ _  1  dry  gas  volume  meter  (3  cfm) . 

1  pressure-vacuum  solenoid  valve  system  (Figure  3) . 

1  total  hydrocarbon  analyze  and  recorder  equipped  to  readout 
0-100%  HC  as  propane  (FID  or  NDIR  tyi>ee  are  recom¬ 
mended). 

2  _  1  flexible  thermocouple  with  readout  (0-100 'F  range) . 

1  gasoline  sample  thief  ( ASTM  0-R70) . 

*  Bquipmuxt  Indicated  Is  required  at  each  pump  being  tested. 

6.3  Stage  I  operations  at  vacuum  assisted  secondary  contnfl  device  efficiency.  These  are 
systems.  not  required  to  determine  compliance  with 

6.3.1  Basic  measurements  required  are  de-  an  applicable  sobpart  If  it  can  be  shown 
scribed  below.  Referring  to  Figure  9,  the  sam-  through  volume  measarements.  that  the  sec- 
pie  points  are  numbered.  Ihe  measurements  ondary  control  device  Is  not  needed  to  comply 
Indicated  provide  for  the  inclusion  of  the  with  the  req;>ective  subpiuii. 

Sample  point  Measurements  necessary 

1  (inlet  to  control  device)  __  Hydrocrabon  concentration. 

3  (exhaxst  vent  of  control  Volume  of  exhaust  vapors, 

device) .  Hydrocarbon  eonoentrattons. 

3  (underground  tank  vent)  _  Cffiedc  for  hydrocarbon  vapor  leaks. 

4  (undergrotmd  tank) _  Temperature  of  liquid  ((ptional). 

.  Volume  of  liquid. 

6  (tank  of  bulk  delivery  Tenperatureof  liquid  (optkmal). 
track).  Pressure  (opdonal) . 

Check  for  hydrocarbon  vapor  leaks  at  all  connections. 

1  Equipment  Indicated  Is  required  ateatch  pump  being  tested. 

•  See  paragraph  8.2.4.S. 

6.3.9  The  equipment  required  for  the  ba-  live  equipment  may  be  used  aiabjeet  te  the 
sic  measurements  ikre  listed  below.  Alternaa-  ^)ptoval  of  the  Administrator. 
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Sample  point  Equipment  and  apedflcations 

1  _  1  total  hydrocarbon  analyzer  with  reccmler  equipped  to  readout 

0-100%  HC  aa  propane  (FID  og  NDIR  types  are  recoiU' 
mended) . 

2  _  1  volume  dry  gas  meter  (size  depends  on  flow  rate) . 

1  total  hydrocarbon  aiudyzer  with  recorder  eqtilpped  to  read* 
out  0-100%  HC  as  pri^ane  (FID  or  NDIB  types  are  recom* 
mended) . 

3  . .  Plastic  bags  (1-6  W) . 

4  _  1  flexible  thermocouple  with  readout  (range  0-100°P) . 

5  _ _ _  1  flexible  thermocouple  with  readout  (range  0-100°P) . 

1 0-10"  H,0  manometer. 

1  combustible  gits  detector  (0-100%  LEL). 

6.4  Stage  II  operations  at  vacuum  assisted  described  below.  Referring  to  Figure  2,  the 
systems.  various  sampling  points  in  the  system  are 

6.4.1  Basic  measurements  required  are  numbered. 

Sample  point  Measurements  necessary 

6  (dispensing  nozzle) _  Temperature  of  vehicle  tank  gasoline  prior  to  refueling  (op¬ 

tional)  . 

Check  for  gasoline  vapor  leaks  around  nozzle-fillneck  interface 
during  refueling  with  combustible  gas  detector. 

Hydrocarbon  concentration  of  returned  vapors. 

Temperature  of  dispensed  liquid  (optional) . 

Temperature  of  returned  vapors  (optionid) . 

7  t  vapor  return  line) .  Volume  of  returned  vapors. 

Pressure  in  vapor  return  line  (optional) . 

8  ( meter  and  pump) _  Volume  of  gasoline  dispensed  during  test  period. 

Volume  of  gasoline  dispensed  for  each  vehicle  used  during 
tests. 

1  I  inlet  to  secondary  control  Volume  of  gasoline  vapors  returned  to  control  device. 

('e  v  ice ) .  Hydrocarbon  concentration  of  inlet  vapors. 

l!  ( exhaust  vent  of  control  Volume  of  exhaust  vapors, 
device) .  Hydrocarbon  concentration  of  exhaust  gases. 

3  ( underground  tank  vent)  _  Check  for  gasoline  vapor  leaks. 

4  enderground  tank) _  Temperature  of  liquid  in  tmderground  tank  (optional) . 

Volume  of  liquid. 

Sample  for  Reid  vapor  pressure  analysis. 

6  4.2  The  equipment  required  for  the  ba-  tlve  equipment  may  be  used  subject  to  the 
sic  measurements  are  listed  below.  Alterna-  approval  of  the  Administrator. 


Sample  point  Equipment  and  specifications 

6  _  3  flexible  thermocouples  (range  0-160'P) . 

1  portable  combustible  gas  detector  (at  least  0-100%  lower 
explosive  limit) . 


1  total  hydocarbon  analyzer  with  recorder  equipped  to  read 
out  0-100%  HC  as  propane  (FID  or  NDIR  types  are  recom¬ 
mended). 

1  volume  dry  gas  meter  (size  depends  on  flow  rate) . 


1.  _  1  volume  dry  gas  meter  (size  depends  on  flow  rate) . 

1  total  hydrocarbon  analyzer  and  recorder  eqiilpp^  to  read  out 
0-100%  HC  as  propane  (FID  or  NDIR  types  are  recom¬ 
mended)  . 

2 - - -  1  volume  dry  gas  meter  (size  depends  on  flow  rate) . 

1  total  hydrocarbon  analyzer  and  recorder  equipped  to  readout 
0-20%  HC  as  propane  (FID  or  NDIR  types  are  recom¬ 
mended). 

3-- - -  Plastic  bags  (1-6  ft») . 

4 -  1  flexible  thermocouple  and  readout  (range  0-100'F) . 

1  gasoline  sample  thief  (ASTM  0-270) . 


7.1.2.10  Record  the  ambient  temperature 
and  pressure.  Ambient  temperature  shall  be 
measured  with  an  aspirated  thermometer 
shielded  from  radiation  effects  of  sunlight. 

ISi  Stage  n  operations  at  vapor  balance 
systems. 

7.2.1  Preparations  for  the  testing  include 

the  following:  — 

7.2. 1.1  Connect  into  the  vapor  return  line 
(sample  point  6  on  Figure  1)  a  dry  gas  vol¬ 
ume  meter.  On  the  outlet  of  the  meter, 
attach  a  tap  for  a  sample  hose.  Connect  the 
liquid  trap  upstream  of  the  dry  gas  meter. 

7J3.1.2  Connect  to  one  tap  a  0-1"  inclined 
manometer,  (c^tional) 

7.2.1.3  Between  the  hoses  and  the  dis¬ 
pensing  nozzle  (sample  point  4  on  Figure  1) 
place  a  connector  that  allows  for  the  inser¬ 
tion  of  a  thermocouple  in  the  liqtild  dispens¬ 
ing  line.  This  must  be  leak  tight.  A  similar 
thermocouple  connection  in  the  vapor  return 
line  is  optional.  A  second  tap  in  the  vapor 
return  line  connection  for  a  sample  hose  is 
necessary  for  the  THC  analjrzer. 

7.2.1.4  Attach  flexible  thermocouples  so 
that  the  dispensed  gasoline  temperature  and 
the  returned  vapor  temperatore  (optional) 
are  detected.  Connect  these  thermocouples  to 
recorders  so  that  records  of  the  temperattires 
are  kept  dvirlng  refueling. 

7.2.1.5  Connect  to  the  second  tap  in  the 
vapor  return  hose  nozzle  connection  a  sam¬ 
ple  line  for  a  total  hydrocarbon  analyzer. 
The  sample  pump  for  the  THC  analyzer 
should  draw  no  more  than  300  cubic  centi¬ 
meters  per  minute  of  sample.  Arrangements 
should  be  made  so  that  the  sample  line  may 
be  disconnected  from  the  vapor  retorn  line 
when  no  refueling  is  in  progress. 

722.1.6  At  the  outlet  of  the  tmderground 
vent  (sample  point  1  on  Figure  1)  coimect 
a  pressure  sensitive  solenoid  valve  system 
(Figure  3)  that  routes  in-breathing  and  out- 
breathing  through  different  ports.  Arrange 
pressure  switches  so  that  one  opens  one  sole¬ 
noid  valve  at  a  negative  pressure  and  the 
other  pressure  switch  opens  another  valve  at 
a  positive  pressure.  These  pressures  should 
be  less  than  |022|  inches  of  water. 

7.2.1.7  On  the  out-breathing  pOTt  of  this 
valve  connect  a  dry  gas  meter  with  a  tap  on 
the  outlet  side  for  a  total  hydrocarbon  ana¬ 
lyzer  sample.  Coimect  the  THC  analyzer. 

7.2.1.8  calibrate  and  span  all  Instruments 
according  to  the  steps  outlined  in  section  9. 

7.2.1.9  On  each  day  of  the  testing  record 
initial  and  flnal  volume  readings  from  all 
pumps  at  the  service  station.  Record  initial 
and  final  imderground  tank  temperatures 
(optional)  and  volumes.  (Sample  points  6 
and  2  on  Figure  1.) 

7.2.1.10  At  the  beginning  of  the  testing 
period  determine  the  liquid  flow  rate  of  the 
nozzles  to  be  used  in  the  testing  in  each  of 
the  latched  positions.  This  shall  be  done  by 
ptunping  at  least  10  gallons  of  gasoline  in 
each  latched  position  and  reccH'ding  the 


7.  Test  Procedures 

7.1  Stage  I  operations  at  viq>or  balance 
systems. 

7.1.1  Preparations  for  the  testing  include 
the  following : 

7.1. 1.1  On  the  exhaust  vent  of  the  under¬ 
ground  tank  connect  a  dry  gas  meter. 

7.1.2  Measurements  and  data  required  for 
evaluating  the  bulk  tank  truck  drop  include 
the  following : 

7.1.2.1  Record  the  temperature  of  the  liq¬ 
uid  in  the  bulk  tank  of  the  truck,  (optional) 

7. 1.2.2  Attach  a  0-10"  H,0  manometer  to 
the  vapor  return  manifold  on  the  truck  so  as 
to  monitor  and  record  the  pressure  inside  the 
tank  during  the  drop,  (optional) 

7.1.2.3  Record  the  tenqieratores  (optional) 

and  volumes  of  the  liquid  in  the  under¬ 
ground  tanks  that  are  to  receive  the  gasoline 
delivery.  — ' 


7.1.2.4  Record  the  time  (optional)  re¬ 
quired  for  the  drop  and  record  the  volume 
of  liquid  transferred. 

7.122.6  During  the  transfer  monitor  all 
hose  connections  with  the  combustible  gas 
detector  and  record  any  incidents  of  leaks. 
Record  any  Incidents  of  spilli^  and  estimate 
amounts. 

7.122.6  Record  any  volume  vented  from 
the  underground  tank  vent. 

7.1.2.7  During  the  gasoline  transfer,  re¬ 
cord  the  pressure  inside  the  tank  of  the  bulk 
delivery  truck,  (optional) 

7.1.2.8  After  the  transfer  hoses  are  discon¬ 
nected,  record  volumes  and  temperatures 
(optional)  of  the  undergroimd  tanks. 

7.1218  Record  the  volume  of  gasoline  dis¬ 
pensed  to  vehicles  dxudng  the  bulk  gasoline 
transfer. 


amount  of  gasoline  pumped  and  the  elapsed 
times  for  the  piunplng. 

78.1.11  At  the  beginning  of  the  testing 
period  and  every  hour  during  the  testing  pe¬ 
riod.  record  the  ambient  temperature  and 
pressure.  Ambient  temperature  shall  be 
measured  with  an  aspirated  thermometer 
shielded  from  the  radiation  effects  of 
sunlight. 

78.1.12  At  the  beginning  of  the  test  pe¬ 
riod,  obtain  a  gasoline  sample  from  the  un¬ 
dergroimd  tank  under  test  according  to  pro¬ 
cedure  outlined  in  ASTM  0-270,  part  27.  Have 
the  sample  analyzed  to  determine  Reid  Vapor 
Pressure  acemding  to  ASTM  0-323. 

7.2.2  Measurements  and  data  required  for 
each  autmnobile  used  for  the  vehicle  refuel¬ 
ing  test  include  the  following: 

78.2.1  Record  license  number.  State  of 
registration,  make,  model  (optional),  and 
year  of  each  car  tested. 
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7^^  Ifeastir^  And  record  the  tempera¬ 
ture  of  the  gasoline  in  the  tank  of  the 
vehicle. 

Time  the  refueling  (q;>eratlon  so  as 
to  obtain  the  total  time  IntMTal  for  dl^)en8- 
Ing  gasoline  (optional)  and  the  total  time 
Interval  that  the  nozzle  Is  attached  to  the 
vehicle  flllneck  (optional) . 

7.a.3.4  During  refueling  check  around  the 
vehicle  fillneck-noezle  Interface  with  the 
oomhustible  gas  detector,  the  sample  Inlet 
held  i^roximately  1  cm  from  the  Interface. 
Explme  with  the  san^>le  probe  the  Mitire 
periphery  during  the  complete  refueling  op¬ 
eration  and  for  at  least  ten  seconds  after 
shutc^.  Record  any  incidents  of  detectable 
leaks  of  hydrocarbon  vapors.  This  step  Is  re¬ 
quired  only  for  those  vehicles  which  are  re¬ 
quired  fm*  possible  use  in  determining  poten¬ 
tial  emissions  under  7.2.3. 

7.2.2.5  After  the  refueling  operation  be¬ 
gins  record  the  pressure  In  the  vapor  return 
line  (optional). 

7.212.6  At  the  end  of  the  refueling,  record 
the  v<dume  of  gasoline  dispensed  and  the 
final  volume  reading  on  the  dry  gas  meter  in 
the  vapor  return  line. 

7.2.2.7  Record  any  Incidents  of  spitback  or 
spillage  and  estimate  amounts. 

7.2.3  For  vehicles  that  are  to  be  used  tor 
determination  of  potential  emissions,  the 
following  steps  are  required  in  addition  to 
those  listed  previously. 

7.2.3.1  Prior  to  refueling  determine 
whether  the  automobile  has  an  evaporative 
emission  control  carbon  cannlster  (most  post 
1970  vehicles)  or  an  atmospheric  vent  (pre- 
1970  vehicles).  For  those  vehicles  with  at- 
mo^herlc  vents  attach  the  manometer  to  the 
vent  outlet  effectively  blocking  the  outlet. 
During  refueling  monitor  this  pressure  in  the 
vdilcle  tank. 

711.3.2  As  necessary  equip  the  dispensing 
nozzle  with  a  flexible  seal  that  prevents 
vapor  leaks  at  the  fiUneck-nozzle  interface. 
During  refueling  force  a  good  seal  at  this 
Interface  and  check  for  leaks  with  the  com¬ 
bustible  gas  detector. 

7.2.3.3  Fill  the  vehicle  tank  to  within  2-3 
gallons  of  complete  filling.  After  st<^ing 
of  dispensing,  maintain  a  tight  seal  at  the 
fillneck-nozzle  interface  until  the  vehicle 
tank  pressure  reaches  0"  H^O  or  less  and  the 
vapor  line  pressure  reaches  0"  H:iO  or  less. 

7.2.3.4  After  refueling,  leak  check  the 
vehicle  tank  with  the  equipment  shown  In 
Figure  4  at  a  pressure  of  3"  H2O.  Record  any 
Incidents  of  leaks. 

7.2.4  The  leak  test  procedure  is  as  fol¬ 
lows: 

7.2.4.1  Test  equipment. 

a.  Nitrogen  cylinder. 

b.  Idanual  gas  flow  valve. 

c.  Liquid  holding  tank. 

d.  Qlass  tube  straight,  I.D.  x  12"  long. 

e.  Flexible  ifiastlc  tubing.  10"  long  x 
diameter. 

f.  10  cfh  rotameter  (less  than  H3O 
pressrire  drop  recommended). 

g.  Size  11^  rubbw  stepper. 

h.  Plastic  “T”.  IT). 

1.  Mounting  board  with  change  tor  glass 
tube. 

7.2.4.2  Connect  nitrogen  cylinder,  flow 
valve,  straight  glass  tube,  flexible  tubing, 
flow  meter,  and  rubber  stopper  as  shown  In 
Figure  4. 

7.2.4.3  Mount  the  equipment  on  the 
mounting  board. 

7.2.2.4.4  Fill  the  liquid  holding  tank  to  at 
least  6"  depth  with  water. 

7.2.4.S  For  those  automobiles  with  evap¬ 
orative  emission  control  canisters,  And  the 
hose  leading  from  the  fuel  tank  to  the  can- 
nistM.  Clamp  this  line  tightly  to  prevent 
any  leakage.  For  those  vehicles  with  at¬ 
mospheric  vents,  block  the  vent  opening 
to  prevent  any  leakage  during  the  leak  test. 


Some  atmospheric  v«it8  lead  to  ttie  tank 
flllneck  (cap  vented  tanks)  and  need  not 
beUocked. 

7.2.4.6  nace  open  end  of  glass  tube 
beneath  the  surface  of  the  water  In  the  hold¬ 
ing  tank  and  measure  AH.  Set  at  3"  H^O. 

7.2.4.7  Place  rubber  stoiH>er  of  vehicle 
tank  flllneck  and  hold  firmly  to  prevent 
leaks. 

7.2.4.8  Allow  nitrogen  to  flow  by  open¬ 
ing  the  valve  until  bubbles  flow  at  the 
{^en  end  of  the  tube  submerged  in  the 
holding  tank. 

7.2.4fl  Adjust  the  flow  imtil  the  bubble 
Just  appears  at  the  bottom  of  the  glass  tube 
and  record  the  flow  rate  from  the  flow  meter. 
This  flow  rate  is  the  leak  rate. 

7.2.4.10  Repeat  steps  7. 1.4.7  and  7.1.4.8 
for  var3dng  AH’s.  Vary  from  %"  to  3"  H^O. 
(optional) 

7.3  Stage  I  operations  at  vacuum  assisted 
systems. 

7.3^.1  Preparations  for  the  testing  include 
the  following: 

7.3. 1.1  Connect  to  the  exhaust  vent  of  the 
control  device  (sample  point  2  of  Figure  2) 
a  dry  gas  volume  meter.  Attach  a  tap  for  a 
sample  hose  to  the  outlet  of  the  volume 
meter. 

7.3.1 .2  Connect  to  the  tap  a  THC  analyzer 
capable  of  measuring  0-20%  HC  as  propane. 

7.3. 1.3  Over  any  underground  vent  with 
or  without  a  pressure -vacuum  valve,  attach 
a  plastic  bag  effectively  capturing  any  leak¬ 
age  from  the  vent.  (Sample  point  3  of  Fig¬ 
ure  2) 

7.3.2  Measurements  and  data  required  for 
evaluating  the  bulk  tank  truck  delivery  in¬ 
clude  the  following: 

7.3.2.1  Record  the  temperature  of  the 
liquid  in  the  bulk  tank  of  the  truck,  (op¬ 
tional) 

7.3.2.2  Attach  a  0-10"  H„0  manometer  to 
the  vapor  return  manifold  on  the  truck  so 
as  to  monitor  the  pressure  inside  the  tank 
during  the  delivery,  (optional)  (sample 
point  5  (m  Figure  2) 

7.3.2.3  Record  the  temperatures  and  vol¬ 
umes  of  the  liquid  in  the  underground  tanks 
that  are  to  receive  the  gasoline  delivery. 

7.3 .2 .4  Record  the  time  (optional)  re¬ 
quired  for  the  drop  and  record  the  volume 
of  liquid  transferred. 

7.3.2.5  During  the  transfer  monitor  all 
hose  connections  with  the  combustible  gas 
detector  and  record  any  incidents  of  leaks. 
Record  any  incidents  of  spillage  and  estimate 
amounts. 

7.3.2.6  Record  the  volume  entering  the 
secondary  control  device  and  the  correspond¬ 
ing  temperature. 

7.3.2.7  Record  any  volume  vented  from 
the  vent  of  the  control  device  and  record 
the  corresponding  concentration. 

7.3.2.8  During  the  gasoline  transfer,  re¬ 
cord  the  pressure  inside  the  tenk  of  the  btilk 
delivery  truck,  (optional) 

7.3.2.9  After  the  transfer  hoses  are  dis¬ 
connected  record  volumes  and  temperatures 
(optional)  of  the  underground  tanks. 

7.3.2.10  Record  the  volume  of  gasoline 
dispensed  to  vehicles  during  the  bulk  gas¬ 
oline  transfer. 

7.3.2.11  Record  any  Incidents  of  leakage 
from  the  vent  outlet  from  the  undergroimd 
tank  by  noting  fllllng  of  the  bag  over  the 
vent.  Estimate  the  volume  and  elapsed  time 
for  the  leakage. 

7.3.2.12  Record  ambient  temperature  and 
pressure.  Ambient  temperature  shall  be 
measured  with  an  aspirated  thermometer 
shielded  from  the  radiation  effects  of  sim- 
llght. 

7.4  Stage  n  operations  at  vacuton  assisted 
systems. 

7.4.1  Preparations  for  the  testing  include 
the  following: 


7.4.1.1  connect  Into  the  v^x^  return  Une 
(sample  point  7  on  Figure  2)  a  dry  gas  vol¬ 
ume  meter.  On  the  outlet  of  the  meter,  attach 
one  tap  for  a  sample  hose.  Connect  the  liquid 
trap  upstream  of  the  dry  gas  meter. 

7.4.1JI  Connect  to  tap  a  b-lO"  Inclined 
manometer,  (optional) 

7.4.1.3  Between  the  hoses  and  the  dis¬ 
pensing  nozde  (sample  point  6  on  Figure  3) 
place  a  connector  that  allows  for  the  Inser¬ 
tion  of  a  thermocouple  in  the  liqnld  dispens¬ 
ing  line.  This  must  be  leak  tight.  A  similar 
thermocouple  In  the  vapor  return  line  Is 
optional.  A  second  tap  In  the  vapor  return 
line  Is  necessary  for  the  THC  analyzer. 

7.4T.4  Attach  flexible  thermocouples  so 
that  the  diiq>ensed  gasoline  temperature  and 
the  returned  vapor  temperature  (optlmial) 
are  detected.  Connect  these  thermocouples 
to  recorders  so  thstt  records  of  the  tempoa- 
tures  are  kept  during  refueling. 

7.4.1.5  Connect  to  the  second  tap  In  the 
viq>or  return  line  noezle  connectlcm  a  sample 
line  for  a  total  hydrocarbon  analyzer  capable 
of  measuring  0-100%  HC  as  propane.  The 
sample  pump  for  the  THC  analyzer  should 
draw  no  more  than  300  cubic  centimeters  per 
minute  of  sample.  Arrangements  should  be 
made  so  that  the  sanq>le  line  may  be  dls- 
ccmnected  frmn  the  vapor  return  line  when 
no  refueling  Is  In  progress. 

7.4.1.6  Connect  to  the  inlet  to  the  sec¬ 
ondary  control  system  (sanq>le  point  1  on 
Figure  2)  a  dry  gas  flow  meter.  Determine 
iq>proxlmately  what  the  flow  rate  will  be  In 
this  line  and  choose  an  iq>propriately  sized 
meter.  Attach  a  tap  for  sample  hoee  on  the 
outlet  of  the  volmne  meter. 

7.4.1 .7  Connect  to  the  tap  a  THC  analyzer 
capable  of  measuring  0-100%  HC  as  propane. 
The  analyzer  should  be  equipped  with  a  re¬ 
corder. 

7.4.1  Connect  to  the  exhaust  vent  of 
the  secondary  control  device  (sample  point 
2  of  Figure  2)  an  appropriately  sized  dry  gas 
flow  meter.  Attach  a  t^  for  a  sample  hose 
to  the  outlet  of  the  volume  meter. 

7.4.1.9  Connect  to  the  tap  a  THC  analyzer 
with  recorder  capable  of  measuring  0-20% 
HC  as  propane. 

7.4.1.10  Over  any  imderground  vent  with 
or  without  a  pressiire  vacuum  valve,  attach 
a  plastic  bag  effectively  capturing  any  leaks 
from  the  vent.  (Sample  point  3  of  Figure  2) 

7.4.1.11  Calibrate  and  span  all  Instru¬ 
ments  as  outlined  in  Section  9. 

7.4.1.12  At  the  beginning  of  the  test  pe¬ 
riod,  obtain  a  gasoline  sanq>le  from  the 
underground  tank  under  test  according  to 
ASTM  0-270,  part  27.  Analyze  the  sample  to 
determine  the  Reid  Vapor  Pressure  accord¬ 
ing  to  ASTM  0-323. 

7.4.2  Measurements  and  data  required  for 
determining  system  emission  rates  during 
vehicle  refueling  Include  the  following: 

7.4.24  Record  the  temperattire  (op¬ 
tional)  of  the  liquid  in  each  underground 
tank  as  well  as  volume.  (Sanq>le  point  4  on 
Figure  2.) 

7.4.2.2  Each  day  of  the  test  record  the 
initial  liquid  volume  readings  on  each  pump 
at  the  service  station  at  the  beginning  of 
the  test.  Each  day,  record  the  final  liquid 
volume  puxnp  readings  at  the  completion  of 
the  test  day. 

7.4.2.3  Record  the  initial  volume  readings 
from  the  dry  gas  volume  meters  at  the  inlet 
and  outlet  of  the  secondary  control  device  at 
the  beginning  of  the  test. 

7.4.2.4  At  the  beginning  of  the  testing 
period  and  each  hour  dtiring  the  testing  pe¬ 
riod,  record  the  ambient  temperature  and 
pressure.  Ambient  temperature  shall  be 
measured  with  an  aspirated  thermometer 
shielded  from  the  radiation  effects  of  sun¬ 
light. 

7.4.2.6  Record  license  number.  State  of 
registration,  make,  model  (optional),  and 
year  of  each  car  tested. 
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7.4.2.8  Measure  and  reccnrd  the  ten4>era>  8.1ii.4  Assume  that  the  concentration  of 
ture  of  the  gasoline  In  the  tank  of  the  hydrocarbon  vi^rs  eniltted  fr<»n  the  ex* 
vehicle. 

7.4.2.7  Prior  to  refueling  record  the  Initial 
dry  gas  meter  reading. 

7.4.2.8  Time  the  refueling  operation  so 
as  to  obtain  the  total  time  interval  for  dis¬ 
pensing  gasoline  (optional)  and  the  total 
time  interval  that  the  nozzle  Is  attached  to 
the  vehicle  fillneck  (optional). 

7.4.2.9  After  the  refueling  operation  be-  Vr=Netreturned  vapor  volume  (ft*), 

gins  record  the  pressure  in  the  vi^r  return  Vr=  Final  volume  meter  reading  in 

line  (optional) .  vapor  return  hose  (ft>) . 

7.4.2.10  Dmdng  refueling,  check  aroxmd  74= Initial  volume 

the  vehicle  flUneck-nozzle  Interface  with  the  (ft«) . 

combxistlble  gas  detector  with  the  sample  Vi= Dispensed  liquid  volume  (gal), 

inlet  held  approximaely  1  cm  frmn  the  Inter-  7/L= Vapor  volume  to  liquid  volume 

face.  Explore  with  the  sample  probe  the  ratio. 

entire  periphery  drirlng  the  complete  refuel-  t=Fill  time  (min), 

ing  operation  and  at  least  ten  seconds  after  Rt—  Gasoline  dispensing  rate  (gal/ 

shutoff.  Record  any  Incidents  of  detectable 
leaks  of  hydrocarbon  vapors  and  the  magni¬ 
tude  in  terms  of  percent  of  lower  explosive 
limit.  Record  the  highest  exploslmeter  read¬ 
ing  (expressed  as  %  LEL)  which  occurs  for 
a  duration  of  10  seconds  or  more. 

7.4.2.1 1  At  the  end  of  the  refueling,  record 
the  volume  of  gasoline  dispensed  and  the 
final  volume  reading  on  the  dry  gas  meter. 

Record  the  average  hydrocarbon  concentra¬ 
tion  from  the  total  hydrocarbon  analyzer. 

7.4.2.12  Record  any  Incidents  of  spillback 
or  spillage  (as  defined  In  any  applicable  sub¬ 
part)  and  estimate  amo\mts. 

7.4.2.13  Monitor  and  record  the  HC  con¬ 
centration  of  vapors  at  the  inlet  and  the  out¬ 
let  of  the  secondary  control  device.  Keep  a 
record  of  volume  readings  associated  with 
any  changes  in  HC  concentration. 

7.4.2.14  Record  any  incidents  of  leakage 
from  the  vent  outlet  from  the  underground 
tank  by  noting  any  filling  of  the  bag  over 
the  vent.  Estimate  the  volume  and  elapsed 
time  for  the  leakage. 

8.  Calculations 

8.1  Stage  I  operations  at  vapor  balance  .  .  . 

systems.  (M/L)<i=Mass  emission  rate  (g/gal] 

8.1.1  Terminology.  Determine  for  all  automobile 

Vg=  Volume  of  hydrocarbon  vapors  ex-  ^or  the  testing. 

hausted  from  the  underground  812.2.1  Volume  of  returned  vapors, 
tank  vent  line  (ft») . 

Vr= Pinal  volume  reading  on  dry  gas 
meter  (ft*) . 

V,= Initial  voliune  reading  on  dry  gas 
meter  (ft*) . 

Me=  Mass  of  exhaxisted  hydrocarbon 
vapors  (g) . 

Ce= Concentration  of  exhausted  hydro¬ 
carbons  (%/100  as  propane). 

Pm=  Ambient  pressure  (inches  Hg.) . 

7, = Ambient  temperatiire  (’F). 

7ii=  Underground  tank  temperature 
(*P). 

ETei= Volume  efficiency  of  collection 
(%). 

Eiiit>s=Mas8  efficiency  of  collection  (%).  8.212.5  Vehicle  tank — dispensed  liquid 

Vi=Vol\une  of  liquid  transferred  (gal),  temperature  difference. 

Vk= Estimated  leakage  volume  not  A7»<=7»— 7* 

measttred  at  vent  (ft*). 

8.1.2  Determine  for  the  bulk  loading  Standard  returned  vapor  volume. 

evaluation:  17.71  V  P 

8.1.2.1  The  volume  of  hydrocarbon  vapors  ‘  V^r»=  y  +460 

exhausted  from  the  undergrovmd  tank  vent 

line.  812.2.7  Mass  of  hydrocarbon  vapor  re- 

V.=Vr— Vi+Vfc  tiumed. 

.  Mr  =  51.7Vr.Cr 


were  force-fit  at  the  nozzle-fillneck  Interface. 

Of  these  vehicles.  Identify  those  which  had 
haust  vent  Is  the  same  as  for  the  vapors  no  hydrocarbon  leaks  at  the  nozzle-fillneck 
returned  to  the  tank  tru(^  so  that  the  mass  Interface  and  no  leaks  In  the  vehicle  tank 
efficiency  is:  when  leak  tested.  These  automobiles  and 

£mMi=EToi  the  meas\ired  data  for  them  will  be  used  for 

o  o  TT  „4.  .........  the  potential  emissions  baseline  curve.  All 

svstemf  ^  operations  at  vapor  balance  automobiles  or  vehicles  fueled 

812.1  ■  Termlnolozv.  7®^  «“®®  were  phi^cally  blocked  wUl 

be  omitted  from  any  further  data  analyses. 

812.312  Calculate  and  plot  for  the  baseline 
vehicles  a  least-squares  straight  line  curve 
using  V/L  as  the  dependent  variable  and 
meter  reading  ATv%  as  the  Independent  variable,  (optional) 
8.2^.3  Calculate  and  plot  for  the  baseline 
vehicles  a  least-squares  straight  line  curve 
using  M/L  as  the  dependent  variable  and 
A7«<  as  the  Independent  variable.  Alter¬ 
nately,  a  nonlinear  parametric  curve  may  be 
derived  If  such  a  curve  provides  equal  or 
better  correlation  as  compared  to  the  linear 
7v= Vehicle  tank  temperature  (°F).  curve.  In  accordance  with  paragraph  4.2 
7»=  Underground  tank  temperature  which  provides  for  the  potential  use  of  the- 
("F).  oretlcally  derived  baseline  curves,  theoreti- 

74= Dispensed  liquid  temperature  cally  derived  curves  may,  subject  to  approval,. 

(°F).  be  produce  dand  verified  with  the  M/L,  A7«« 

7r=Retiuned  vapor  temperature  and  other  data  collected  from  the  baseline 
(*F).  vehicles.  If  this  is  done,  complete  supporting 

Jlfr=Mass  of  returned  hydrocarbons  data  and  identification  of  all  parameters  used 
(g) .  In  the  derived  curves  shall  be  supplied. 

Cf= Hydrocarbon  concentration  In  8.2.4  To  determine  the  mass  emission  rate 
vapor  return  line  ( %  as  pro-  for  automobiles  filled  In  the  normal  manner, 
pane) .  complete  the  following  steps. 

f/L=Mass  of  hydrocarbon  ret\uned  to  8.2.4.1  Effimlnate  from  the  data  set  all 
dispensed  liquid  volume  ratio  vehicles  that  were  force-fit  at  the  nozzle- 
(g/gai).  fillneck  Interface  or  were  hand  held  during 

C< = Hydrocarbon  concentration  In  refueling,  including  those  that  were  not 
vented  exhaust  gas  (%/100  as  used  for  the  baseline  determination.  Every 
propane).  effort  mtist  be  made  during  the  vehicle  re- 

V«=  Volume  of  vented  exhausted  gas  fueling  testing  program  to  insert  dispensing 
(ft*) .  nozzles  Into  the  vehicle  flllnecks  so  that  the 

M«=Mass  of  hydrocarbon  exhausted  nozzles  may  be  latched  in  place  to  allow  for 
from  the  underground  tank  dispensing  in  a  hands-off  manner.  Where 
vent  (g) .  this  is  not  practical  or  normal  practice,  hand 

P*=  Ambient  pressure  (inches  Hg).  held  dispensing  is  allowed,  but  data  from 
7«=  Ambient  temperature  (°F).  such  tests  shall  be  deleted  from  any  analysis. 

8.2.4.2  Using  the  least-squares  curve  cal¬ 
culated  In  section  8.2.3.3,  determine  for  each 
car  a  value  for  M/L  at  the  respective  A  7 
values.  This  will  be  called  the  potential  mass 
returned  to  liquid  ratio  (M/L),,,. 

8.2.4.3  Determine  for  each  automobile  the 
mass  of  potential  returned  vapors,  Mpot. 

8.2.2.2  Volume  to  liquid  ratio. 

^  »  Mpot=Vi(Jtf/L)pot 

F/L= 7.481-^  8.2.4.4  Sum  the  masses  of  potential  re- 

*  turned  vapors,  2ilfpot. 

8  j2i2.3.  Dispensing  rate.  8J2.4.5  S\un  the  masses  of  returned  vapors, 

p.  IMr,  found  In  Section  8i2.2.7  for  all  tested 

Hi  vehicles  excluding  the  force-fit  automobiles 

t  and/or  those  with  blocked  vent  lines. 

8i2.2.4  Vehicle  tank— underground  tank  Determine  the  total  volume  of 

jmperature  difference.  gasoline  dispensed  at  the  service  station 

during  the  testing  period.  If  the  vapor  re- 
.  m  _  M,  covery  system  Is  such  that  different  gasoline 

products  have  separate  vent  lines,  determine 
the  dispensed  volume  only  for  the  product  or 
products  used  for  the  test.  This  value  is  V«. 
Compare  the  daily  underground  tank  volume 
readings  with  the  dally  p\unp  volume  read¬ 
ings.  If  an  Inconsistency  occurs,  determine 
the  correct  value. 

82.4.7  Calculate  the  mass  of  hydrocarbons 
lost  through  the  vent  line  during  the  test 
period.  Include  any  breathing  losses  while 
the  station  Is  closed  if  such  losses  occ\irred 
during  the  test  period.  This  value  is  Mt. 

82.4.8  Determine  hydrocarbon  emission 
rate: 

SA/pot-EM,  M. 

SF,  ■*'7. 

82.4.9  The  physical  presence  of  certain 
sampling  system  components  In  the  vapor 
return  line  and/or  vent  pipe  may  have  an 
adverse  effect  on  the  performance  of  some 


(A//L) 
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suit  of  a  pressxire  differential  created  by  the 
dry  gas  volume  meters  and  the  other 
sampling  instnunentatlon  in  the  line  and 
on  the  vent  outiet.  During  In-breathing  con¬ 
ditions,  the  meter  pressure  may  be  partially 
offset  by  negative  pressure  maintained  in 
the  system  by  the  vacuum  switches  on  the 
exhaust  vent.  Under  conditions  of  tank 
equilibrium  or  tank  out-breathing,  the  ef¬ 
fect  of  the  meter  and  the  pressure  vacumn 
switches  may  be  additive.  The  calculations 
and  procedures  presented  here  do  not  take 
into  account  or  provide  a  correction  for  any 
effect  caused  by  the  monitoring  equipment. 

It  is  intended,  however,  that  any  effect  re¬ 
sulting  from  the  presence  of  the  monitoring 
equipment  be  compensated  for  in  determin¬ 
ing  the  hydrocarbon  mass  emission  rate. 
Therefore,  appropriate  use  of  such  tech¬ 
niques  as  zero  pressure  drop  metering  mech¬ 
anisms,  or  calculated  correction  factors  along 
with  supporting  data  shovild  be  included  in 
the  mass  emission  test  and/or  calculation 
procediire. 

8.2.4.10  Determine  the  total  number  of 
vehicle  fillings  during  which  spltback  or 
spillage  was  recorded.  Report  this  number 
on  the  basis  of  number  of  spitback  or  spill¬ 
age  occurrences  per  100  fillings. 

8.3  Stage  I  operations  at  vacuum  assisted 
systems. 

8.3.1  Terminology. 

£m>a*=  Mass  efficiency. 

V«=  Voliune  of  exhaust  gas  (ff) . 

Fr= Final  dry  gas  meter  volume  reading 
(tt*). 

Vi = Initial  dry  gas  meter  volume  read¬ 
ing  (ft3) . 

V<t= Standard  volume  of  exhaust  gases 
(SOP). 

.  Pa= Ambient  pressure  (inches  Hg). 
Z'*=Ambient  temperatvire  (°F). 

Ps=  Atmospheric  pressure  (inches  Hg). 
C«= Concentration  of  exhaust  gases 
(%/100  as  propane). 

Cr = Concentration  of  vapors  entering 
control  device  (%/100  as  pro¬ 
pane)  . 

Vi=  Total  transferred  gasoline  voliune 
(gal). 

Vk=  Estimated  voliune  of  leakages 
(SCP). 

8.3.2  Determine  the  following  for  the 
bulk  loading  evaluation. 

8.8.2.1  Volume  of  exhausted  hydrocarbon 
vapors  from  the  secondary  process  equip¬ 
ment. 

V.=Vr-Vi 

8.3.2.2  Standard  volume  of  exhaust  gas. 

„  17.71V«P. 

*•  r.+460 

8.3.2 .3  Mass  of  exhausted  hydrocarbons. 

Jf.=C1.7(V.  0.+V»Cr) 

8.3J2.4  Determine  the  total  v<dume  of 
gasoline  delivered  during  bulk  loading.  Com¬ 
pare  the  underground  tank  retuUngs  of 
volume  with  the  reccurded  voliune.  If  an  in¬ 
consistency  occurs,  determine  the  correct 
volume — Vi. 

8.3.2.5  Calculate  the  mass'  emission  rate 
(optional). 

{Af/L).=^‘ 

8.3.2.8  Calculate  mass  efficiency. 

100- 14.14:^^ 

8.4  Stage  n  operatlmi  at  vacuum  assisted 
systems. 

8.4.1  Terminology  '  ^ 


Vr=  Voliune  of  returned  vapors  for 
vehicle  refueling  (fV) . 

Vri=Inltial  dry  gas  meter  reading  in 
vapor  return  line  (ft*) . 

Vrr= Final  dry  gas  meter  reading  in 
vapor  return  line  (ft*) . 

Vr<= Standard  returned  vapor  volume 
(SCF). 

P<i=  Ambient  pressure  (inches  Hg). 

r>=  Ambient  temperature  (°F). 

Jlfr^Mass  of  returned  vapors  for  each 
vehicle  (g). 

Vi=  Volume  of  liquid  dispensed  for 
each  tested  automobile  (gal). 

Cr= Concentration  of  returned  viq>ors 
( %/100  as  propane) . 

M/L=  Mass  of  hydrocarbon  vapor  per  vol¬ 
ume  of  liquid  (g/gai). 

Vp=:  Volume  of  vapors  fiowing  to 
processing  equipment  (ft*) . 

Mp=Mass  of  hydrocarbon  vapor  enter¬ 
ing  control  device  (g) . 

R=Explosimeter  reading  {%  LEL). 

Vr= Estimated  volume  of  hydrocarbon 
vapors  lost  from  vehicle  fillneck 
during  refueling  (gal). 

Cp=  Concentration  of  vapors  at  inlet 
to  processing  equipment  (%/ 
100  as  propane). 

£,(  =  Total  volume  of  liquid  dispensed 
during  test  period. 

V«=  Volume  of  gas  exhausted  from  con¬ 
trol  system  (ft*). 

C<= Concentration  of  gases  at  exhaust 
of  processing  equipment  (%/ 
100  as  propane) . 

M«=Mass  of  hydrocarbon  vapor  ex¬ 
hausted  from  control  device  (g) . 

V/L= Volume  of  vapor  per  volume  of 
liquid  dispensed  (ft*/gal). 

Vei=  Volume  of  calculated  excess  vapors 
to  be  processed  by  the  control 
equipment  during  the  test  period 
(ft*). 

Ep=  Efficiency  of  control  equipment 

(%). 

8.4.2  Determine  the  following  variables 
for  vehicle  refueling  evaluation. 

8.4.2.1  Volume  of  vapors  returned  for 
each  vehicle  used  during  the  test  period. 

Vr  =  Vrf-Vrl 


8.4.2.8  Avwage  {M/L)  r» 

8.4.2.9  Volume  of  vapors  fiowing  to  inlet 
of  control  device. 

V,=V,f-V,i 

8.4.2.10  Standard  volume  of  vapors  fiow¬ 
ing  to  processing  equipment. 

17.71  F,P. 

’•  T, -1-460 

Note:  If  the  dry  gas  meter  at  the  inlet  to 
processing  equipment  is  at  a  subetantlally 
different  temperature  and/or  pressure  from 
ambient  conditions,  substitute  the  proper 
values  for  P«  and  T*. 

8.4.2.11  Mass  of  vapors  at  inlet  of 
processing  equipment. 

af,=  51.7V,.C, 

8.4.2.12  Mass  per  volume  of  liquid  at  inlet 
of  processing  equipment. 

(A//L),=^ 

8.4.2.13  Volume  of  exhausted  gases  from 
control  system. 

V.  =  V,f-V.4 

8.4.2.14  Standard  volume  of  exhausted 
gases. 

r  17-71  V.P. 

Ve,-  y^.^460 

Note:  If  temperature  and/or  pressure  of 
the  gas  meter  at  the  exhaust  of  the 
processing  equipment  is  substantially  differ¬ 
ent  from  ambient  conditions,  substitute  the 
proper  values  for  P*  and  Ta. 

8.4.2.15  Maas  of  exhausted  vapors  plus 
estimated  leaked  vapors. 

Jlf.=51.7V..C.-f-SJIf, 

8.4j}.16  Mass  per  volume  of  liquid  dis¬ 
pensed: 


8.4.2.2  Standard  volume  of  returned  gases  8.4.2.17  Volume  of  vapcro  returned  per 
for  each  automobUe.  volume  of  liquid  dispensed  average: 


17.71  VrP, 

'■*“  r.4-460 

8.4j2.3  Mass  of  returned  vapor  for  each 
automobile. 


(F/L),= 


ZLr 


8.4.2.18  Total  volume  of  vapors  returned 
from  all  pumps  during  test  period: 


5fr  =  51.7Vr«Cr 

8.4.2 .4  For  those  vehicle  fillings  that  had 
explosimeter  readings  of  10  seconds  duration 
or  longer  in  excess  of  0.1  LEL.  the  following 
table.  Table  8-1,  is  to  be  used  to  estimate  the 
leakage  volume,  V«  for  each  vehicle. 

Table  8-1 

Maximum  explosimeter  Leakage  volume, 


reading,  R  V«  (gal) 

Ri^.lLEL .  0. 

0.1  LELj^R^O.S  IiEL _ 0.10  Vi. 

0.5LEL^R^1.0LEL— .  0.36 
1.0  LEKB -  0.60  V^. 


8.4J2.6  Calculate  the  estimated  hydro¬ 
carbon  mass  leakages  for  each  vehicle. 

Jlf.=8.91V.,Cr 

8.4.2.6  Sum  the  estimated  hydrocarbon 
mass  lealuiges, 

8.4.2.7  Mass  per  volume  of  liquid  for  each 
automobile. 


Vt=Li(V/L)t 

8.4.2.19  If  the  vapor  recovery  system  uses 
the  underground  tanks  as  holding  tanks  for 
some  of  the  collected  vapor,  calculate  the 
volume  excess  to  be  processed: 

V^=V»-0.1337t» 

If  all  the  vapors  collected  during  refueling 
'<^ratlons  are  processed  by  the  contool 
system — 

V„=Vi 


8.4.2.20  Compare  V»  and  Vm 

If  Vr»>Vr,  substant^  leaks  may  exist  in 
the  control  system  or  in  the  underground 
piping.  If  Vm  exceeds  1.2  Vr,  the  test  results 
shall  be  considered  invalid. 

8.411.21  Efficiency  of  processing  equip¬ 
ment  (optional). 


E,=m 


(MIL), 

(MIL)r 


8.4itil2  Determine  the  total  number  of  ve¬ 
hicle  fillings  during  wffilch  q>itback  or  spill¬ 
age  was  recorded.  Report  this  number  on  the 
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basis  of  number  of  spitback  or  spillage  occur* 
rences  per  100  fillings. 

8.4.2.23  Mass  emission  rate. 

9.  Calibrations. 

9.1  Flow  meters.  Standard  methods  and 
eqiiipment  subject  to  approval  by  the  Ad¬ 
ministrator  shall  be  used  to  calibrate  the  dry 
gas  meter. 

9.2  Temperature  recording  Instruments. 
Calibrate  dally  prior  to  test  period  and  Im¬ 
mediately  following  test  period  using  ice 
water  (32®F)  and  a  known  temperature 
source  about  100®F. 

9.3  Total  hydrocarbon  analyzer.  Follow 


the  manufacturer’s  Instructions  concerning 
warm-up  time  and  adjustments.  On  each  test 
day,  at  least  <mce  prior  to,  and  once  after  each 
test  period,  zero  the  instrument  with  zero  gas 
(<3  ppm  C)  and  span  with  a  known  concen-  * 
tration  of  propane  at  about  70%  concentra¬ 
tion  foi^the  displacement  systems  tests  and 
about  20%  concentration  for  the  vacuum  as¬ 
sist  systems  tests.  (Note:  If  butane  Is  sub¬ 
stituted  for  propane  as  the  calibration  gas 
span  at  about  50%  conceneratlon  and  make 
suitable  corrections  in  the  calculation.)  Prior 
to  and  following  the  testing  period,  perform  a 
comprehensive  calibration  in  .the  laboratory. 
Check  the  instrument  with  varying  known 
concentrations  of  propane  and  butane  to  de¬ 
termine  linearity. 


Itsn  3.  praaun  anttha  |<a2  to.  HjO). 


I 
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V.  Tentativb  Alternate  Field  Test  Proce¬ 
dures  roa,  DETERMiNiNa  Kmissions  at  the 

Vehicle  Dxtrino  Vehicle  Refxteling  With 

Vapor  Balance  Systems 

INTRODUCTION 

This  method  Is  set  forth  In  a  limited  form 
applicable  only  to  determination  of  hydro¬ 
carbon  vapor  losses  occurring  during  vehicle 
refueling  operations  using  vapor  balance  con¬ 
trol  equipment.  The  method,  if  approved,  will 
replace  or  may  be  used  as  an  alternative  to 
the  respective  paragraphs  of  the  method  set 
forth  in  Section  IV  of  this  appendix. 

1.  Principle. 

Pressure  in  the  vehicle  flllneck  is  monitored 
during  refueling  and  compared  with  a  previ¬ 
ously  determined  relationship  between 
hydrocarbon  leak  rate  and  flllneck  pressure. 
Results  are  expressed  as  grams  of  hydrocar¬ 
bons  emitted  per  gallon  of  gasoline  dispensed. 

2.  Applicability. 

This  method  is  applicable  to  determining 
emission  rates  from  a  vehicle  fuel  tank  at  a 
vapor  balance  recovery  system  during  vehicle 
refueling.  _ 

3.  Summary  of  Method. 

3.1  This  test  method  can  be  performed 


during  normal  operation  of  the  service  sta¬ 
tion  on  customer  vehicles  or  on  test  tanks.  It 
involves  determination  of  the  relationship 
between  leak  rate  from  the  vehicle  tank  and 
flllneck  pressure  with  the  vapor  recovery  dis¬ 
pensing  nozzle  latched  In  plizM  on  the  tcmks 
before  refueling.  Hydrocarbon  vapors  from  an 
underground  tank  are  used  to  pressurize  the 
vehicle  tank.  The  pressure  in  the  flllneck  is 
monitored  while  the  volume  leak  rate  is 
measured  with  a  dry  gas  meter  for  several 
different  flllneck  pressures. 

During  refueling,  hydrocarbon  concentra¬ 
tion  in  the  vapor  return  line  Is  monitored. 
The  pressure  in  the  flllneck  Is  rectwded 
throughout  the  flUlng  operation.  The  volume 
of  leakage  during  the  refueling  is  determined 
from  the  leak  rate  versus  pressure  curve.  The 
mass  emission  rate  can  be  calculated  using 
the  leakage  volume  and  the  hydrocarbon 
concentration. 

4.  Basic  Measurements  and  Equipment 
Required. 

4.1  Basic  measxirements  required  for 
evaliiatlon  of  the  displacement  vapor  re¬ 
covery  vehicle  refueling  system  are  below. 
Referring  to  Figure  1,  the  various  sampling 
points  in  the  system  are  nximbered. 


V 

Sample  point  Measurements  necessary 

1.  (Dispensing  nozzle  and  Static  pressure  in  flllneck  during  leak  rate  measurement, 

vehicle  flllneck).  Static  pressure  In  flllneck  during  vehicle  refueling. 

Hydrocarbon  concentration  of  returned  gasoline  vapors. 
Temperature  of  returned  gasoline  vapors. 

2.  (Vapor  retmrn  hose) _ Volume  of  vapmr  leaked  during  leak  rate  determination. 

3.  (Gasoline  meter  and  Volume  of  gascdlne  dispensed  for  each  vehicle, 

pump)  Volmne  of  gasoline  dispensed  during  test  period. 


4.2  The  equipment  required  for  the  basic 
measurements  are  below. 


Sample  point  Equipment  and  specifications 

1*  _ _  1  pressure  transducer  and  recorder. 


1  modifled  dispensing  nozzle  equipped  for  pressure  tap. 

1  total  hydrocarbon  analyzer  and  recorder  equipped  to  readout 
0-100%  HC  as  propane. 

1  fleidbel  thermocouple  and  recorder  (range  0-150°F). 

2*  _  1  by-pass  system  on  vapor  retiun  hose  (see  Figure  2). 

1  pump  (3  CFM) . 

1  dry  gas  volume  meter  (3  CFM) . 

2  control  valves. 


5.1.2.2  Close  the  vapor  close-off  valve  in 
the  viqxir  return  line  under  test  so  that  the 
vapor  return  line  is  closed  to  gas  flow. 

5.1.2.3  Attach  the  dlspenMng  nozzle  to  the 
vehicle  flllneck  so  that  a  hands-off  situation 
exists.  Turn  on  the  pressure  transducer  to 
monltOT  the  flllneck  pressure.  Do  not  begin 
dispensing  gasoline. 

5.1.2.4  TlSirn  on  the  vapor  pump  in  the  sec¬ 
ond  vapor  return  line  and  adjust  the  control 
valve  in  the  line  imtil  the  pressure  in  the 
flllneck  is  at  the  desired  level  and  monitor 
the  Instant  level.  Time  the  metered  volume 
over  a  convenient  volume  (suggest  a  mini¬ 
mum  of  0.1  cubic  feet  (X  30  seconds) .  Record 
the  volume  and  time  with  the  flllneck  pres¬ 
sure.  Repeat  tor  other  flllneck  pressures. 
Should  no  leak  exist,  so  note. 

S.liiA  Reccuii  atmospheric  conditions  In¬ 
cluding  barometric  pressure  and  atmospheric 
temperature. 

5.1.3  The  leak  measurement  during  re¬ 
fueling  is  described  in  the  following  stq>s. 

5.1 .3.1  Leave  dispensing  nozzle  in  place. 
Connect  emd  turn  on  the  hydrocarbon  analy¬ 
zer  with  recorder,  the  temperature  sensor  and 
recorder  and  the  pressmre  recorder.  Turn  off 
the  vapor  pump  in  the  by-pass  line  and  close 
.the  control  valve. 

6.1.3.3  Open  the  by-pass  valve  in  the 
vapor  return  line  to  full  open.  Start  fuel 
dispensing  without  moving  the  nozzle.  Time 
the  duration  of  flow  and  mark  In  the  three 
strip  charts  the  initiation  of  dispensing  along 
with  the  license  number  of  the  automobile 
used  in  the  test. 

5.1.3.3  When  dispensing  is  complete  (do 
not  top  off)  record  the  total  voliune  of  gaso¬ 
line  dispensed  and  the  time  for  dispensing. 

5.1.3.4  Replace  dlq>ensing  nozzle  in  pump 
and  dlscoimect  hydrocarbon  sampling  line. 
Turn  off  recorders  and  return  strip  charts 
from  test. 

6.  Calculations. 

6.1  Calculations  for  the  displacement  va¬ 
por  recovery  system  vehicle  refueling  evalua¬ 
tion  are  below  in  summary  form.  These  steps 
must  be  completed  for  each  vehicle. 

6.1.1  Calculate  the  leak  rates  from  the 
volume  and  time  measurements  in  part 
5.1 .2.4.  Plot  these  against  the  corresponding 
flllneck  pressures  on  log-log  paper. 

6.1Ji  Select  a  convenient  time  interval 


*  Equipment  indicated  is  required  at  each  pump  being- tested. 


5.  Test  Procedures 

5.1  Determination  of  leak  rate  at  various 
flllneck  pressures. 

6.1.1  Preparation  for  testing  include  the 
following: 

6.1.1.1  At  a  break  in  the  vapor  return  line 
place  a  vapor  dose-off  valve  with  a  restriction 
no  smaller  than  the  vapor  hose  inside  diam¬ 
eter. 

6.1. lil  Attach  two  taps  immediately  be¬ 
hind  the  dispensing  nozzle  in  the  viq>or  re¬ 
turn  line. 

5.1.1.3  Connect  one  tap  to  the  hydrocar¬ 
bon  analyzer  and  recorder  with  a  strip  chart. 
The  sample  pump  for  the  THC  analyzer 
should  draw  no  more  than  300  cubic  centi¬ 
meters  per  minute  of  sample.  Arrangements 
should  be  made  so  that  the  sample  line  may 
be  disconnected  from  the  vapor  return  line 
when  no  refueling  is  in  process.  ‘ 

5.1.1.4  Connect  to  the  other  tap  the  flex¬ 
ible  th«mooouple  and  recorder. 


5.1.1.5  Modify  the  dispensing  nozzle  so 
that  the  static  pressiire  near  the  tip  of  the 
nozzle  in  the  flllneck  may  be  monitored.  This 
modiflcatlon  should  create  little  or  no  inter¬ 
ference  with  the  flow  through  the  nozzle. 

5.1.1.6  Connect  to  this  nozzle  pressure  tap 
the  pressure  transducer  and  recorder.  The 
range  of  flllneck  pressures  is  from  0  to  2" 
H,0. 

5.1. 1.7  In  a  vapmr  return  line  that  is  con¬ 
nected  to  a  different  product  than  the  prod¬ 
uct  used  for  test,  connect  a  pressurizing  sys¬ 
tem  as  shown  in  Figure  2.  This  requires  a 
pump,  dry  gas  met«:,  and  a  control  valve. 

5.1.2  The  following  steps  must  be  con¬ 
ducted  tor  every  automobile  used  for  the 
test.  Prior  to  refueling  determine  the  leak 
rate  at  a  minimum  of  three  flllneck  pressures 
(suggested  pressures  0.1",  0.3",  and  0.5" 
H,0). 

5.1. 2.1  Record  for  every  auttHnoblle  the 
license  number.  State  of  registration,  make, 
and  year.  Record  also  date  and  time  of  test. 


between  10  and  16  seconds  for  reading  the 
flllneck  pressme  strip  chart  obtained  during 
the  dispensing  period.  Record  the  flllneck 
pressmre  at  the  middle  of  each  time  Interval. 

6.1.3  Convert  each  pressure  value  to  a 
leak  rate  using  plot  established  in  step  8.1.1. 

6.1.4  Determine  the  sum  of  the  leak  rate 
values  and  multiply  by  the  averaging  time 
interval  to  obtain  a  total  volume  leaked  dmr- 
Ing  disusing. 

6.1.5  Using  the  same  time  interval  as  tar 
the  {H-essure  recording,  record  the  hydrocar¬ 
bon  concentrations  from  the  strip  chart. 
Compensate  for  the  sample  lag  time  in  ob¬ 
taining  the  proper  concentration  level. 

6.1.6  Convert  each  hydrocarbon  concen¬ 
tration  reading  to  concentration  In  grams  per 
standard  cubic  foot  with  the  callbratlcm  data 
for  the  instrument.  Correct  to  standard  tem¬ 
perature  and  pressure. 

6.1.7  Calculate  the  grams  of  hydrocar¬ 
bon  lost  during  each  interval:  (time  inter¬ 
val)  (leak  rate)  (concentration)  =^rams 

6.1.8  Calculate  the  mass  loss  rate. 

/  total  grama  \  ,  „ 

Igallons  dispeDk<^)=«^/g*^^°° 
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VI.  Tentative  Alternative  for  Measuring 
Volume  of  Htdrocarbon  Vapors  During 
Vehicle  Refueling  Operations  With 
Wapor  Balance  Ck>NTROL  Systems 

INTRODUCTION 

This  device  Is  described  in  limited  form 
appUcaMe  only  to  determination  ot  returned 
vapor  volume  during  vehicle  refueling  oper¬ 
ations  at  vi^xir  balance  control  systems.  The 
volume  measuring  technique.  If  approved, 
would  replace  or  be  used  as  an  alternative 


to  the  respective  paragraphs  of  the  method 
set  forth  in  Section  IV  of  this  appendix. ' 

1.  Principle. 

Hydrocarbon  vapors  displaced  from  the  ve¬ 
hicle  tank  during  refueling  are  routed  to  a 
flexible,  Inert  or  properly  conditioned  plastic 
bag  where  they  are  stored  until  the  refutiUng 
operation  Is  complete.  A  pump  then  evacu¬ 
ates  the  bag  and  the  volume  Is  measured 
with" a  dry  gas  meter.  The  vapofs  are  pumped 
to  the  underground  tank. 

2.  Applicability. 


This  volume  measuring  device  Is  iq>pllca- 
ble  to  determining  the  volume  of  hydrocar- 
b<m  vapors  returning  to  the  underground 
storage  tank  via  the  vapor  return  hose  dur¬ 
ing  the  vehicle  refueling  operation  at  vapoi 
balance  recovery  systems. 

3.  Sumnuiry  of  Method. 

The  volume  measuring  system  Is  shown  in 
Figure  1.  Vapor  returning  via  the  vapor  re- 
tiurn  line  passes  into  a  collapsed  plastic  bag 
that  inflates  Inside  a  protective  sealed  drum. 
The  volume  displaced  from  the  drum  goes 
to  the  underground  storage  tank.  At  the 
conclusion  of  the  refueling  operation,  ap¬ 
propriate  valves  are  closed.  Then  the  vapor 
in  the  bag  Is  drawn  through  a  dry  gas  meter 
until  the  bag  Is  collapsed.  This  vapor  Is  re¬ 
turned  to  the  drum  and  remains  there  imtll 
(^^laced  during  the  next  refueling.  The  vol¬ 
ume  measurement  Is  used  to  calculate  mass 
of  hydrocarbon  viqx>rs  returned  with  other 
data  gathered  in  Section  IV  of  this  appendix. 

4.  Operating  Procedure. 

4.1  The  following  steps  describe  the  steps 
taken  for  each  refueling  operation.  Refer 
to  Figure  1  for  valve  numbers  and  other 
equipment  described. 

4.1.1  At  the  point  where  the  vapor  return 
line  from  the  dispensing  nozzle,  connect  the 
vapor  return  hose  to  valve  1,  This  valve  and 
others  in  the  sampling  line  should  present 
no  greater  restriction  to  flow  than  the  return 
hose. 

4.1.2  Connect  a  1V4  Inch  diameter  hose 
from  valve  4  to  the  underground  vapor  re¬ 
turn  line  connection. 

4.1.3  Close  tightly  valves  1  and  4  and  open 
valves  2  and  3.  Evacuate  the  plastic  bag  with 
the  vacuum  pump.  Record  the  dry  gas  meter 
reading  when  the  bag  Is  collapsed. 

4.1.4  Close  valves  2  and  3,  open  valves  1 
and  4  and  begin  the  refueling  operation. 

4.1.5  After  shut-off  of  the  dispensing 
pump,  close  valves  1  and  4,  open  valves  2 
and  3,  and  evacuate  the  bi^  to  collapse. 
During  evacuation  record  volume  meter 
temperature  and  pressure.  Record  the  final 
volume  meter  reading  when  the  evacuation 
is  complete. 

4.1.6  Repeat  steps  4.1.4  and  4.1.5  for  each 
vehicle  refueling  operation. 

5.  Calculations.  ' 

5.1  Nomenclature. 

Vi=  Initial  dry  gas  meter  reading 
(ft»). 

Vr=Final  dry  gas  meter  reading  (ft^). 
Tin  =  Meter  temperature  during  evacu¬ 
ation  (°F), 

P.=  Atmospheric  pressure  (in.^) . 

5.2  Calculate  the  standard  volume  of  re¬ 
turned  vapor  (@  70°  F  and  20.92  in.  Hg) . 

Note:  If  the  meter  pressure  during  evacua¬ 
tion  of  the  bag  is  substantially  different 
frmn  atmospheric  pressure,  F,,  substitute  the 
proper  valve. 
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FIGURE  1.  EQUIPMENT  FOR  MEASURING  VOLUME. 
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